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Ch emical ‘Progress “Weel 


> ONE WEEK EACH YEAR is set aside as Chemical Progress Week. This year it 
is April 8 to 12, inclusive. During this week the people who work in the 
chemical industry throughout the country use many means to acquaint the 
public with some of the contributions the industry makes toward a better 
America. 

Most people are aware of some of the direct benefits the chemical industry 
contributes to our constantly improving way of life in the ever-expanding field 
of pharmaceuticals and antibiotics which go so far in making and keeping us 
healthy; in the tremendous advances in agriculture and food development; in 
the development and production of new and better clothing and houses. These 
are only some of the easily identified ways in which chemistry contributes to 
our well-being. 

Perhaps many persons are not aware however, that chemistry plays an im- 
portant and integral part in all of our great American industries. For instance 
in two basic industries, steel and electronics, the amazing new and improved 
products which so greatly influence our lives would be impossible without the 
contribution of the chemist in research, engineering and manufacturing pro- 
cesses. 

* * * * 


The above statement from the Manufacturing Chemists’ Association, Inc., 
Washington, D.C., will appear in many newspapers throughout the United 


States during early April. 


When it appears it may serve as a reminder to high school chemistry teachers 
and other persons in the community responsible for science education that 
local Chemical Progress Week committee members are standing by with facts, 


lectures and demonstrations that will be helpful in maintaining student interest 
in science careers. 

(See page 5.) 
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> Man-Mave Memory. The human mind observes a laboratory microscopic 
projection of a man-made memory. Stanley C. Allyn, chairman of the board 
of The National Cash Register Company, looks at capsules resembling the 
minute cells that form the nucleus of a new type of chemical memory system 
being developed by the company. 


Powdered Liquids Start Revolutions 


by CuHartotTEe Mooerrs 


> Liguips can now be packaged so quired” business forms now coming 
that they behave like powders. This into use. Powdered liquids promise 
is the secret of the “No Carbon Re- exciting developments in the near fu 
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ture in such different fields as drugs 
and computing machines. Farther 
ahead is a possible revolution in pho- 
tography, and a way of imitating 
some of the properties of living cells. 

The technique of turning liquids 
into powders was developed by the 
National Cash Register Company in 
its research laboratories at Dayton, 
Ohio, and is the result of a 12-year 
program of research. 

Liquid is first broken up into drop 
lets of microscopic size, and each 
droplet is then coated with a thin lay- 
er of gelatin. The droplet thus be- 
comes a capsule a millionth of an 
inch in diameter — similar to the 
capsules containing drugs or vitamins 
that are sold in drugstores, but very 
much smaller. Millions and millions 
of tiny capsules form a fine powder 
that appears perfectly dry to the 
touch, although actually it is 70 
liquid and only 30°,, gelatin coating. 

Inside its tiny capsule the droplet 
of liquid is protected from air and 
contamination. Liquid can be stored 
this way for indefinite periods of 
time, and then released when wanted 
by crushing or dissolving the capsule. 


Many Uses 

These microscopic storage units can 
be used in many ways. A capsule may 
be a temporary package holding 
drugs, dyes or perfumes until they are 
ready to be used. It may be a perman- 
ent memory unit of an electronic com- 
puting machine. Eventually, it may 
be a test tube carrying out chemical 
reactions, or a tiny electric cell. 

The first commercial application of 
capsule powders is the NCR, “No 
Carbon Required,” paper that makes 
carbon copies without carbon paper. 


NCR paper has a light clay coating 


on its front surface and a coating of 
capsule powder on the back, and looks 
and feels much like ordinary paper. 
When a mark is placed by writing or 
typing on the top sheet of a pad of 
NCR paper, it is transferred immed- 
iately to the sheets underneath. What 
happens is that on the back of each 
sheet, the capsules lying directly un- 
der the mark are broken by the pres. 
sure of the pencil or typewriter key. 
This releases a very small quantity of 
a special oil that reacts with the clay 
on the front of the sheet beneath to 
form a bright blue dye. 


Eliminates Typewriter Ribbons 

Having done away with carbon 
paper, NCR paper can go a step far- 
ther and do away with typewriter rib- 
bons, too, if the clay and the oil-filled 
capsules are both coated on the front 
side of the paper. Erasures are im- 
possible on this type of NCR paper, 
so its use is likely to be limited to 
teletype machines and other places 
where typewriters are controlled auto- 
matically. 

One of the most important applica- 
tions of the tiny capsules in the near 
future will be in the memory units 
of electronic computing machines. 


Light-Sensitive Dyes 

In its research program, National 
Cash Register Company has develop- 
ed a group of oils containing dyes 
that are sensitive to light. Called met- 
achromic dyes, they turn brilliant blue 
in blue light and colorless in yellow 
light. As long as the dyes remain dis- 
solved in the oil, they can change 
from blue to colorless and back, over 
and over again. Each microscopic cap- 
sule filled with oil can therefore be 
used as a photosensitive on-off device 
— the photochemical equivalent of a 
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relay or a switch. These tiny photo- 
chemical “switches” are expected to 
provide a low-cost storage of informa- 
tion for use in computing machines. 

Other possible uses for the meta- 

chromic dye capsules are in high- 
speed printing and photography. The 
metachromic dyes are sensitive to light 
only while they are in solution. If 
paper coated with capsule powder is 
given a photographic image by being 
exposed to the right kind of light, the 
image can be made permanent by 
runnin gthe paper through roller 
and crushing all the capsules on the 
sheet. The oil evaporates, the dye is 
deposited on the sheet without change, 
and no further change occurs. 

Will capsule-coated papers be the 
answer to the search for a method of 
dry photography? In the future, these 
tiny capsules may make it possible to 
take and develop a picture in a mat- 
ter of seconds, with no chemicals add- 
ed in the developing process. Now 
there are many practical difficulties, 
one being that the “film speed” of the 
metachromic dyes is very low. The 
first commercial use of this method is 
more likely to be in high- speed print- 
ers for the outputs of computing ma- 
chines. 


Even Tiny Electric Cells 

Still farther in the future is the 
possibility of using capsules as tiny 
electric cells. It is known that the 
transfer of water through membranes 
— called osmosis — can create a dif- 
ference in voltage between the two 
sides of the membrane, and electric 
cells have been built from distilled 
water and gelatin. National Cash Reg 
ister Company has a research program 
on these devices. If it becomes possible 
to develop a small voltage in a tiny, 
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millionth-of-an-inch capsule filled with 
water or a water solution, and to use 
this voltage to affect neighboring cap- 
sules in a useful way, a whole new 
field of technology may be opened up. 

Such a technology would be closer 
in size and structure to the complex 
technology of living matter than any- 
thing man has yet devised. Thus the 
tiny capsules originally developed for 
use in business records may some day 
prove to be another step in the design 
of computing machines as small and 
as versatile as a “brain,” or chemical 
factories as silent and as efficient as a 
tree. 


Liquid Instant Coffee 

Further uses for capsule powders in 
the field of foods and drugs have been 
suggested. Liquid coffee in capsules 
would retain all its odor and flavor 
until it was ready for Unstable 
drugs could be protected by encapsu- 
lation. Perfume capsules could be coat- 
ed on facial tissues — perfume would 
be released when the tissue is rubbed 
on the skin. 


use. 


Distilled water may be encapsulated 
to protect its purity. Air-in-capsules 
might be used to create tiny air pock- 
ets in materials to increase their buoy- 
ancy. 

Adhesives containing an activator 
in capsules could not harden until the 
surfaces to be cemented were pressed 
together and the capsules broken. 

The NCR paper is the only com- 
mercial application of capsule pow- 
ders at present. However, a labora- 
tory demonstration of a computing 
machine memory has been made and 
a prototype of a practical working 
memory is expected to be completed 
within a year. 

The computing 


machine memory 


will consist of a revolving drum whose 
surface is coated with capsule powder 
containing the light-sensitive meta- 
chromic dyes. Marks will be made on 
the surface of the drum by blue light, 
read by photo-electric cells, and erased 
by yellow light. Since the capsule coat- 
ings have a million capsules to the 
square inch, the number of marks, or 
bits of information, that can be stored 
in a memory of this kind is potential- 
ly enormous. If each capsule could be 
used for one bit of information, the 
entire contents of a book could be re- 


corded on a square foot of paper, 
Practically, the very large number of 
capsules means that the number of 
bits per square inch will be limited 
only by the resolution of the optical 
system used to record, read, and erase 
the There will be no limita- 
tion due to grain size, as there is in 
photographic film. Also, each capsule 
is unaffected by its neighbors, so the 
marks will not spread as they do in 


marks. 


photographic emulsion or on mag- 
netic tape. 


Research on Pesticides Must Continue 


> Wipespreap regional sprayings of 
pesticides to control insect infestations 
and plant diseases is not the cure-all 
for the pesticide problem, warns Dr. 
John L. George, associate curator of 
mammals of the New York Zoologi 
cal Park, New York. 

In a report he prepared for the Con 
servation Foundation and the New 
York Zoological Society, Dr. George 
points out that the U. S. suffers an 
annual $11,000,000,000 loss of food 
and fiber harvests because of insects, 


fungi, and other animal or plant 
pests. To offset this loss, some $260,- 


000,000 is spent for chemicals to fight 
the pests. It is estimated that by 1975 
we will be spending $1 ,000,000,000. 
Recent campaigns to control the 
spruce budworm, the gypsy moth and, 
currently, the imported fire ant are 
examples of attempts to treat large 
areas with pesticide sprays. However, 
says Dr. George, in these campaigns 
the possibility of biological or natural 
control was neglected in favor of 
“quick kills” with insecticides. 


There have been few studies of the 


effects of widespread chemical spray- 


ing on wildlife, on soil and on the 
parasites that normally keep down 
some insect pests. The report empha- 
sizes the need for more of these stud- 
ies, and for both field and funda- 
mental long-term research. 

In addition to the proven damage 
to fish populations — ranging from 
outright killing of some fish to des- 
truction of their plant and animal 
food — to some birds and small mam- 
mals, the long-run benefits from 
chemical insecticides may be ques- 
tionable. In 1946 there was one in- 
sect of “public health importance” re- 
sistant to insecticides. Ten years later 
there were 36 resistant insects. 

There is a further health problem: 
some pesticides, including chlordane, 
dieldrin and toxaphene, cannot be 
washed off most foods even by using 
a hot detergent bath. 

Dr. George warns that greater em- 
phasis is needed on evaluating the 
benefits from large-scale spray pro- 
grams. Timely use of natural controls, 
many scientists believe, can save wild- 
life and dollars as well as destroying 
pests. 
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growth rate of the chemical industry 
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companies have expanded their pro- 









ducing facilities by an average annual 
industry-wide investment of over $1 
billion for the last 12 years. Industry 
assets, now more than $1914 billion, 
make chemicals the third largest man- 
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ufacturing industry in the United 
States. Translating this high invest- 
ment into production and sales, we 
find the 1957 Federal Reserve Board 
production index for chemicals and 


THE INDISPENSABLE INGREDIENT 


allied products shows an 84 percent 
rise above the 1947-1949 level; and the 
U. S. Department of Commerce re- 
ports sales, rising steadily for the last 
five years to a 1957 total of $23.4 bil- 


6 


lion. As industry leaders testify, new 
chemicals — products of laboratory 
research — account for a sizable per- 
centage of today’s sales. 

When World War II began in Eur- 
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ope in 1939, U. S. chemical sales were 
$4.3 billion. By the end of the war, 
they were $10 billion. Throughout 
these years the industry expanded its 
capacity in high priority chemicals. 


War Brought New Chemicals 

The war years saw the development 
and production of new chemicals re- 
quired to meet stringent military 
needs. Many of these chemicals later 
found a market in the civilian econ- 
omy. Notable was synthetic rubber de- 
veloped to replace foreign sources of 
rubber taken over by the Japanese. 
Synthetic rubber now accounts for 61 
percent of all rubber consumed in the 
United States. Silicones, the 
ganic-inorganic compound, 


first or- 
prov ide 
another remarkable example of chem- 
ical research to meet military needs. 
Their special properties include the 
ability to impart resistance to temper 
ature extremes and to water. As a re 
sult of resourceful post-war market 
development, they have found many 
valu es applications in motor insula- 


tion, in silicone rubber, in tempera- 
ture-resistant oils, and in protective 
coatings, to mention only a few of 


their present uses. 

Polyethylene, the new plastic devel 
oped in Britain, saw its first U. S. 
production to meet war needs. Main 
war uses were as insulation for radar 
and other electrical apparatus includ- 
ing communications wire on the bat- 
tlefront. Electrical insulation still is 
an important use for polyethylene but 
its post-war market, growing in leaps 
and bounds and fanning out into myr- 
iad industrial and consumer outlets, 
was consuming more than half a bil- 
lion pounds a year by 1956. DDT, a 
high priority chemical used to com- 
bat malaria among our troops, today 
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has domestic and export sales totalling 
more than 100 million pounds a year. 
A major war-time accomplishment of 
the pharmaceutical branch of the in- 
dustry was the development of tech- 
niques for the production of pencillin. 
Since the war's end, production in- 
crases have made it possible to bring 
this life-saving antibiotic to all in 
need, and at a remarkably low price. 


Technological Progress 
Requires Chemicals 

In the post-war period, the greatly 
accelerated advance of technology 
throughout American industry has 
brought new uses for chemicals. For 
steel industry, finding 
oxygen speeds up steel production, 
uses increasing amounts. The develop- 
ment of special steels has called for 
special chemicals. Boron alloys, for 
example, are now used to harden steel. 


example, the 


Growth in demand for light-weight 
metals has increased chemical mar- 
kets. Aluminum expansion has re- 
quired larger amounts of soda ash, 
quicklime, carbon paste, and alumi- 
num fluoride used in its production. 
The new metals, such as titanium, 
magnesium, beryllium and zirconium 
are also produced by chemical extrac- 
tion. For instance, current processes 
for the production of titanium call 
for chlorination followed by reduction 
with magnesium or sodium. 

Similarly, growth of the electronics 
industry has created new chemical 
markets. The development of high 
purity silicon has been an important 
contribution to this field. The tele- 
vision industry uses a variety of spec- 
ial chemicals. The preparation of the 
TV picture tube alone requires bar- 
ium nitrate, zinc sulfide and zinc- 
cadmium sulfide (phosphors), potas- 





sium silicate, a triple carbonate of bar- 
ium, strontium and calcium as well 
as carbon dioxide and other chemicals. 
So technical is the operation that 
chemical engineers direct the work. 

It would be hard to name an in- 
dustry where technical advances have 
not resulted 
zation.” 


increased “chemicali- 


the chemical industry 
necessarily involves change, and chem- 


Progress in 


ical markets have seen many changes 
in the post-war years. Synthetic de 
tergents — which outstripped soap by 
1953 — not only brought an enlarged 
— and production — of ele 
mental phosphorus and its com 
pounds, but also resulted in a falling 
off natural glycerin from soap 
sources. Result: increased production 
and new processes for the manufac 
ture of synthetic glycerin required for 
the manufacture of such chemicals as 
alkyd resins and cellophane. In some 
instances, one chemical has been dis- 
placed by another which does the job 
better. Examples are titanium dioxide 
moving in on lithopone for pigments 
in paint manufacture; argon gas re- 
placing nitrogen in incandescent and 
fluorescent lamps. 


demand 


Demand for a product can result in 
new sources of supply. Furfural, used 
in nylon manufacture, was originally 
made from oat hulls and corn cobs. 
A major source of furfural today is 
bagasse, sugar cane residue. Growth 
in demand for acetylene and acetylene 
chemicals has brought production 
from natural gas — now 10°, — as 
well as from the traditional source, 
calcium carbide. 


Petrochemical Growth 


Nowhere has the post-war growth 
in chemicals been more marked than 


in the field of petrochemicals. Produc. 
tion of crude products from petrole- 
um and natural gas for chemical con- 
version was 3% billion pounds in 
1946; nearly 18 billion pounds by 
1956. 

The reasons for the phenomenal 
growth of petrochemicals is not hard 
to find. The many synthetic organic 
chemicals developed in chemical 
dustry laboratories — new plastics, 
adhesives, fibers, gasoline additives, 
agricultural chemicals and synthetic 
drugs have found a wide use in the 
economy. These products are chemi- 
cally synthesized starting with a hy- 
drocarbon base. The original starting 
materials were the coal tar by-products 
of steel industry coke operations. This 
source, constantly growing, still ac- 
counts for much of the industry’s pro- 
duction. But, starting in the early 
‘20's, this source was supplemented — 
as the result of chemical and oil i 
dustry research — by hydrocarbon 
components of natural gas and refin- 
ery off-gases. 

Since World War II the industry 
has increasingly used this relatively 
new hydrocarbon Synthetic 
rubber is derived from petrochemicals 
as is polyethylene and many of the 
other new plastics and man-made fib- 
ers. By 1956, nearly 4 billion pounds 
of plastics and resin materials were 
produced annually; 400 million 
pounds of non-cellulosic fibers. 


source. 


Research: Important Growth Factor 

A high investment in research to 
produce new chemicals is an impor- 
tant factor in the industry’s growth. 
The U. S. Tariff Commission reports 
that research costs for the 409 com- 
panies producing synthetic organic 
chemicals came to $313.4 million in | 
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Salaries paid 15,498 technically 
trained research scientists aggregated 
$117.2 million. It is estimated that the 
chemical industry as a whole current- 
ly invests over $500 million in re 
search and development. 


As a direct result of chemical com 
panies’ research investment, an aver 
age of 400 new chemicals a year have 
been introduced during the last de 
Some of these meet a demand 
and go into mass production; others 
are produced in smaller quantities for 
special uses. Included in their num 
ber are such important products as 
luorcarbon plastics, tranquillizing 
drugs, and man-made rubber. 


cade ° 


Chemical industry investment in 
basic research is the highest of any 
industrial group in America. At last 
year’s annual meeting of the Ameri- 
can Chemical Society, 1,509 papers 
were presented — the largest number 
of chemical reports in the society's 
history. A large number of these were 
the work of industrial research chem 
Sts. 


Recognition of Research Contribution 

The importance which chemical in- 
dustry management attaches to re- 
search is expressed in a variety of 
ways. One company president recently 
stated that more than half of the com- 
pany’s business is in products that 
either did not exist or were still in the 
laboratory just twelve years ago. Oth 
er companies’ executives have 
similar statements recently. Another 
company recently noted the correla- 
tion between its research investment 
and expenditures for new construc- 
tion reporting that over the last 25 
years it has spent $3 on construction 
of new plants and facilities for every 
$1 spent for research. 


made 
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Since World War II the status and 
function of the research manager has 


changed considerably. A survey by 
M.I.T.’s School of Industrial Manage- 
ment showed that of 29 chemical com 
panies queried in 1956, 23, or 79 

had a research and development ex- 
ecutive in top management (as Vice 
President of Research and Develop- 
ment or related title), while only eight 
had such an executive a decade earlier. 

Compensation to research directors 
has increased commensurately. Aver- 
age salaries for research executives in 
chemical progress industries surveyed 
by Chemical Week in 1957 were: 
Ph.D.’s, $27,600; Masters, $25,200; 
and Bachelors, $20,800. About 68 
were Ph.D.’s. The $25,000-a-year re 
search directors reported an average 
of 213 technically trained workers un 
der their supervision. 

While the research chemist is 
viewed an important source of 
management talent, recognition in a 
variety of ways is also given to the 
able research chemists who eschew 
administration functions. Signs of the 
times: last month one company cre- 
ated a position of Research Scientist 
to furnish scientific leadership in the 
department and to pursue, without 
administrative distractions, his re- 
search specialties. 

In recent years the starting salaries 
of chemists and chemical engineers 
have shown yearly increases. The 
median starting salary for Ph.D. 
chemical engineers, as reported in 
Chemical and Engineering News, Oc 
tober 28, 1957, is $675 a month; Ph.D. 
chemists, $650. For those with bach- 
elor’s degrees, the median is $460 for 
chemical engineers and $435 for 
chemists. 

The young scientist or the student 
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aspiring to become a scientist can look 
to the chemical industry as a field 
where he will have the opportunity 
to devote himself to research or — 
since supremacy in one type of en- 
deavor is often accompanied by su- 
periority in others — to advance into 
managerial responsibilities. If he 
chooses to remain in research, he will 
find the advantage of working with 
exceptional laboratory facilities. 

As the chemical industry continues 
to expand its production facilities and 
research laboratories, there is an in- 
creasing need for well-trained chem- 
ists, chemical engineers, and other 
scientists. While total employment in 





the chemical industry increased 14.3% 
between 1948 and 1953, the growth of 
technical employment during the 
same period was appreciably greater: 
27.6°,, tor chemists, 45.1°4 for chem- 
ical engineers, and 61.9°., for other 
technical personnel. 

More than a decade has passed 
since World War II. In these years 
the chemical industry has shown itself 
to be one of the most dynamic indus- 
tries in our economy. Its dynamism 
in the future can depend on the tech- 
nological advance of our expanding 
economy. It will also continue to de- 
pend on managerial talent and the 
contribution of its research scientists. 


Quick Chemistry Ph.D.’s at Columbia 


> Quicker Ph.D. degrees in chemis- 
try are the promise of a new program 
for specially qualified students to be- 
gin at Columbia College, New York 
City, this. September. 

The program will cut at least one 
year, and as many as five years, off 
the time now required for Columbia 
chemistry students to obtain their doc- 
torate degrees. 

Under the new program, an- 
nounced by Dean Lawrence H. 
Chamberlain, 25 high school students 
will be chosen each year from their 
performance on College Entrance Ex- 
amination Board tests to participate 
in the program. 

The 25 students will then be put 
through an undergraduate program 
described as “so strong in chemistry 
that they will be able to begin re- 
search for their doctorate in the sen- 
ior year and eliminate lecture courses 
in graduate school.” 
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Presently most chemistry students 
at Columbia require almost four years 
of graduate work for the Ph.D. and 
some as many as seven years. The 
minimum in recent times has been 
three years. 

The program will not take away 
from the students’ study courses in 
the humanities. This was made clear 
by Dr. Ralph S. Halford, executive 
officer of the department of chemistry, 
who with Dean Chamberlain origin- 
ated the six-year Ph.D. program. 

“Best of all,’ Dr. Halford said, “the 
chemistry-laden program, far from 
selling short the humanities and so- 
cial studies, actually heightens the 
emphasis on these areas... .” 

The undergraduate program calls 
for 144 points of credit as compared 
to the 126 points now required of all 
students for graduation. 
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Alarmists Can Force 
Youth Underground 


Keep Amateur Rocketry in the Open 


by Davip PurscGiovi 


> America faces the danger of seeing 
a large segment of its young science 
enthusiasts forced underground into 
secret societies, running from the po- 
lice, hiding from their own parents, 
and not daring to divulge their activ- 
ities to responsible adults who could 
guide them and perhaps even save 
their lives. 

This is the tear of responsible edu- 
cators, scientists and military men who 
are counting on today’s young scien- 
tists and amateur rocketeers for to- 
morrow’s leadership. 

Officials of the Department of La- 
bor, U. S. Office of Education, science 
and rocketry experts at the Pentagon, 
and military service leaders have told 
Science Service the frenzy of alarm 
over the great increase in student 
rocketry during the past six months 
threatens to rob the nation’s already- 
too-small scientific and technical man- 
power pool of many brains that are 
potentially among the best. 

Self-appointed safety experts, they 
say, have rushed into print with om- 
inous warnings and demands for neg- 
ative legislation without offering any 
solid, constructive suggestions. Recog- 
nized safety authorities have been 
pressured into making hasty state- 
ments before they have had oppor- 
tunity to study enough of the real 
hazards of rocketry to be able to for 
mulate helpful plans. 


Plan Is Needed 
And a helpful plan is what is most 
needed at present, educators agree. 
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Clear minds, worried but not rat- 
tled by the increasing negative atti- 
tude toward amateur rocketry, are 
now working from several directions 
toward a plan of national, communi- 
ty, school and home help and protec- 
tion for the missilemen-to-be. 

The organizations working inten- 
sively on those plans that seem to 
have the best chances of being put 
into action include the Department of 
Health, Education and Welfare; De- 
partment of Detense; Department of 
Labor (which is not only interested 
in protecting our manpower reserves 
but also hopes to learn of new safety 
measures that can be employed in in- 
dustry); Science Clubs of America 
and the American Rocket Society. 

Many smaller groups as well as pri- 
vate industries also are working to- 
ward community and national pro- 
grams to help the youngsters learn 
about rocketry in a safe manner. 


Working Together 

One surprising conclusion can be 
drawn from a study of these plans in 
their formative stages: they not only 
do not conflict, but actually agree 
with each other on all major points, 
although proposed methods of imple- 
mentation vary from group to group. 
Perhaps the reason can be explained 
by the urgent need—spring will soon 
bring thousands of youngsters and 
their rockets outdoors — to protect 
life and limb but at the same time 
build our scientific reserve. 

Thus all major interested agencies 
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are found working in close coopera- 
tion, rather than in competition, with 
each other. 

Most of the plans are being built 
within the framework of an outline 
proposed by an Army missiles expert 
who himself was once the victim of a 
negative attitude toward rocketry and 
was forced to “hide from the cops” 
on more than one occasion. 

Lt. Col. Charles M. Parkin Jr., En- 
gineer Research and Development 
Laboratories, Fort Belvoir, Va., has 
recently become the idol, counselor 
and second father of teen-agers from 
coast to coast. 

His job as Army Ballistic Agency 
project officer and assistant liaison of- 
ficer between Fort Belvoir and Red- 
stone Arsenal, Huntsville, Ala., keeps 
him hard at work in the very heart 
of our military rocket program. 


Leader In Safety 

However, missile engineer Parkin 
is most widely known for the other 
40 hours of his 80-hour work week. 


Hundreds of high school students 
in Washington and nearby Maryland 
and Virginia have witnessed Col. Par- 
kin’s demonstrations of rocketry safe- 
ty techniques and, under his guidance 
at night and on week ends, have de- 
veloped count-down techniques cov- 
ering every aspect of safety. He has 
helped them build safe static firing 
stands for pre-flight testing that has 
spotted many unsafe rockets before 
they were delivered to launching sites. 

The nation’s press has been filled 
with pictures of rocket launchings by 
his proteges at A. P. Hill Military 
Reservation south of Washington. Not 
every launching has resulted in a suc- 
cessful flight, but on the other hand 
there has yet to be a single injury, 
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thanks to student-designed safety 
measures. 

The A. P. Hill launching proce. 
dures and other safe amateur count- 
down practices are likened to Caps 
Canaveral firings in a form letter used 
by Col. Parkin to answer part of the 
200 letters he receives each week from 
students and youth leaders requesting 
rocketry safety information: 


Rocketry Can Be Safe 

“Rocketry can be learned and tried 
in absolute safety without in any way 
lessening the excitement of the exper- 
iments. (Do you hear of anyone be- 
ing killed by a failure of a Jupiter or 
Vanguard firing? And yet, these rock- 
ets are taller than a three-story build- 
ing. The scientists, technicians, and 
engineers all know the safety proce- 
dures involved and practice them.)” 

The form letter covers all aspects of 
rocketry safety and answers most of 
the questions asked. However, Col. 
Parkin finds time to give a personal 
answer to many of the problems that 
cannot be covered routinely. He urges 
amateurs who have a rocket ready for 
firing to mark their letters at the top 
with a red X. 

These letters are given immediate 
attention, frequently by telephone, the 
moment Col. Parkin receives them. 
He questions the amateur about his 
rocket, fuel and safety count-down. 
While still on the telephone, the mis- 
sile expert decides whether the rocket 
and proposed launching conditions are 
safe and advises accordingly. 


Fears Stringent Controls 

3esides his almost constant close 
work with amateur rocketry groups 
in the Washington area, Col. Parkin 
has also worked with other groups 
and, perhaps more important, educa- 
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tors and science youth leaders in all 
arts of the nation. He is among those 
who fear that stringent controls will 
drive rocketry amateurs underground, 
as was the case with America’s rocket 
pioneers in the 1930's, on the one 
hand, but that some controls, insti- 
gated within a plan of guidance and 
help, are necessary safeguards on the 
other hand. 


Wernher von Braun Quoted 

Now a close friend of Dr. Wernher 
von Braun, young Charles Parkin was 
fring home-made rockets in Pitts- 
burgh and Lancaster, Pa., 
1930's about the 


in the early 
same time young 
Wernher von Braun was firing his 
experimental models in Germany. 
Col. Parkin points to a statement used 
times by Dr. von Braun in 
contrasting Germany’s rapid rise in 


several 


rocketry to America’s comparative 
lateness in the field. Col. Parkin 
quotes Dr. von Braun as saying: 
“The difference, Chuck, is 
that I had the support of my govern- 


main 


ment at the same time you were hav- 
ing to run from your police.” 


Give Students a Goal 

Col. Parkin believes there are three 
important aspects of amateur rocketry, 
two of which are often overlooked, 
that must be considered in developing 
any official policy: 

1. Rocketry can be safer than driv- 
ing an automobile, or it can be the 
most dangerous enterprise imagined, 
depending on how it is conducted. 
All recognized safety precautions must 
be observed. 

2. The outlawing of amateur rock- 
etry or the imposition of impossibly 
stringent controls will succeed only in 
driving the youngsters underground 
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where their experiments will be per- 
formed in secret, without the benefit 
of competent guidance. “Soon the 
only reports we would have on the 
status of amateur rocketry would be 
hospital reports.” 

3. When students are given a goal, 
a plan and the right kind of super- 
vision, their experiments can develop 
among the students the kind of scien- 
tic knowledge and leadership that 
we desperately need. “At the very 
least, amateur rocketry conducted 
along scientific research lines will in- 
spire a greater number of youngsters 
to a more interested and concentrated 
study of science and to a more 
thoughtful consideration of science as 
a career.” 

These are the same three points 
that have been reiterated to Science 
Service in recent weeks by the re- 
sponsible officials of those Govern- 
ment and private agencies trying to 
develop a satisfactory plan of help 
and protection for rocketry students. 


Col. Parkin’s Plan 

Here is Col. Parkin’s outline as en- 
dorsed by the American Rocket So- 
ciety and currently being considered 
by Federal and private groups: 

1. Assign an officer to the Office of 
Assistant to the Secretary of Defense 
for Guided Missiles. As a start, this 
ojcer will organize, with the help of 
Government, industry and private or- 
ganizations, high schools and science 
clubs, missile and rocket clubs within 


the Washington, D. C., area. 


2. Later, national expansion will be 


accomplished through the SEC- 
TIONS of the American Rocket So- 
ciety. The objectives of these clubs 
will be to stimulate and motivate the 
youth and to encourage them to enter 
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helds connected with re- 
search, development, engineering and 
production of guided missiles. 


scientific 


3. These objectives will be accom- 
plished through formal classes, indi- 
vidual and group projects, static test 
hrings, live and exhibits of 
projects to the Government and to 
the public. The officer assigned will 
be Chairman of the Advisory Com- 
mittee for Missile and Rocket Ama- 
teurs. 


hrings 


The Advisory Committee for 
Missile and Rocket Amateurs of the 
National Capital Section of the Amer- 
ican Rocket Society will help organ- 
ize missile and rocket clubs within 
the high schools of the Washington, 
D. C., area. 

5. In addition, science clubs of the 
Washington, D. C., area will be en- 
couraged to cultivate the skills and 
talents of their interested members in 
helds connected with the missiles and 
rockets. Thus, the youth of the Wash- 
ington, D. C., area will learn of the 
program through their respective high 
schools and science clubs. Additional 
information and publicity will be 
passed on from time to time through 
the press and radio. 

The Advisory Committee will as- 
sist the missile and rocket clubs and 
the science clubs in securing instruc- 
tors and textbooks concerning funda- 


mentals of missiles and rockets and 
advanced missile and rocket design 
for amateurs. 

7. During the course of instruction, 
groups will be supervised while they 
construct model missiles, model rock- 
ets and model working components 
of missiles and rockets. 

8. Upon completion, the projects 
will be evaluated. If evaluation indi- 
cates static firing as the next step, 
then the project will be statically test- 
ed. The static firing will be conducted 
at the high schools under high school 
supervision if stands and pits are 
available or at nearby commercial or 
service facilities under their supervi- 
sion. 

9. It should be pointed out here that 
the American Rocket Society will not 
be held liable for any accident what- 
soever. This is in accordance with the 
opinion suggested to the Board of Di- 
rectors of the American Rocket Socie- 
ty by A. G. Haley, General Counsel 
of the Society. 

10. It is at this point that the Ad- 
visory Committee can help the high 
schools by assisting them in securing 
static test facilities. After static firings, 
live firings will be arranged at nearby 
service facilities. Here again the Ad- 
visory Committee can help the high 
schools and science clubs make the 
necessary arrangements. 


On the back Cover 


> A WELL-cONsTRUCTED amateur rocket, such as the seven-inch, heavy-gauge 
aluminum student rocket shown at the top, can be a safe, instructive scientific 


instrument when handled properly. Lt. Col. Charles M. Parkin Jr., 
against blasting caps and black powder as dangerous fuels, 
tucal models inside a container. Fragments in the middle were collected after 


who warns 
“launched” iden- 


firing with a blasting cap. Fragments at the bottom resulted from loading with 


a small charge of black powder. 
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> Proressors at Carnegie Institute of 
Technology, Pittsburgh, had to make 
a startling confession recently — there 
isn't one of them on campus who 
makes a hobby of firing homemade 
rockets into the air. 

The school has received queries 
from newsmen asking about the rock- 
et activity of the engineering and sci- 
ence faculty, whose mémbers presum- 
ably have been spending their eve- 
nings and Saturday afternoons of late 
filling the skies with strange objects 
launched from their backyard “missile 
bases.” 

Dr. John G. Fox, head of Tech’s 
Department of Physics, helped explain 


Carnegie Tech Profs Not Rocket Amateurs 


the lack. He reasoned that the chances 
of obtaining research information of 
genuine scientific value seemed slight 
to him, although he admitted it would 
be possible. 

“If I really wanted to do. anything 
about rockets,” he said, “I’d organize 
a research project. I wouldn't ap- 
proach it on the amateur basis any 
more than I'd try dabbling with nu- 
clear physics in my basement.” 

“Besides,” he added, “a man often 
likes to have a hobby different from 
his job. My staff has a painter, a pi- 
anist, a singer, a photographer, a spe- 
lunker, a mountain climber, and a 
man who makes furniture.” 


Possthle Air Travel Hazard: Rocketeers 


> Buitpers oF do-it-yourself rockets 
will be in serious trouble if their mis- 
siles interfere with private and com- 
mercial air trafic, the Civil Aeronau- 
tics Administration has warned in cit- 
ing amateur rocketry as a possible 
hazard to air travel. 

All proposed amateur rocket 
launchings should be discussed in ad- 
vance with CAA inspectors to deter- 
mine whether there will be interfer- 
ence with airways, Civil Aeronautics 
Administrator James T. Pyle said, 
adding that such launchings should 
also be discussed with local police and 
hre department officials. 


He pointed out that the rocketry 
amateur is legally responsible if his 
missile should strike a flying airplane. 
CAA officials also believe the legal re- 
sponsibility applies even to rockets 
that do not strike flying aircraft, but 
merely pass close enough to constitute 
“endangering a plane in flight.” 

CAA safety inspectors are located 
in 86 field offices across the nation 
and are available for consultation “at 
any time and with any persons” con- 
sidering rocket launchings, Mr. Pyle 


said. 


Patients with cancer of the face or lip have an excellent chance for 
complete cure if adequate and early treatment is instituted. 


Dentists are in a strategic position to recognize and diagnose cancer, 
particularly cancer of the mouth in the early stages. 
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New Rocket Clubs Not Needed 


> New rocketry clubs do not have 
to be organized to handle the swell- 
ing ranks of rocketry amateurs, a 
representative of the nation’s leading 
missile producers said. 

Current enthusiasm for amateur 
rocketry can best be handled within 
existing science clubs, and military re- 
serve officers not on active duty should 
be allowed to act as community or 
school rocketry advisers as a means 
of earning points necessary to main- 
tain their commissions. 

Kendall K. Hoyt, executive direc- 
tor of the Association of Missile and 
Rocket Industries, said the formation 
of new clubs especially for amateur 
rocketeers “could have an adverse ef 
fect on the nation’s efforts to train 
youngsters for 


tomorrow's science 


leadership.” 


Would Thin Funds 


School and community funds for 
science activities, which are already 
in short supply, would be watered 
down even further by the formation 
of new clubs to duplicate part of the 
job in which existing clubs are ex- 
perienced, he said. 

“Besides,” Mr. Hoyt stated, “high 
school teachers already have enough 
of a burden with extra-curricular ac- 
tivities without adding new clubs, 
and industrial concerns which have 
been generous in assigning their tech- 
nical personnel to assist science clubs 
may rebel at being called upon for 
help by an expanding number of 
clubs.” 

In using reserve officers to back 
up teachers and scientists in commun- 
ity science club activities, Mr. Hoyt 
believes the Government would rea- 
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lize “‘an excellent return” on its mul- 
ti-million dollar reserve program in- 
vestment that many critics recently 
have called stagnant. 


Reservists Can Help 

In order to maintain their commis- 
sions and earn retirement pay, resery- 
ists must accumulate 50 points per 
year through correspondence courses, 
reserve unit meetings, administrative 
work or by acting as instructors. Such 
officers can earn one point for any 
single day in which they devote at 
least two hours to an approved reserve 
activity. 

They can provide a strong back- 
ground of military safety know-how 
and organized discipline that is nec- 
essary in conducting amateur rock- 
etry projects, Mr. Hoyt believes. In 
addition, he said, through units or- 
ganized at the community level, re- 
servists can be the core of any cam- 
paign conducted to publicize science 
youth activities, arrange for needed 
funds or secure experienced technical 
assistance. 

The reserve Air Force colonel com- 
pares his proposed program with the 
Civil Air Patrol Cadet program which 
he organized during World War II. 
“That,” he said, “was a case of young- 
sters learning from military veterans 
and at the same time preparing to 
meet a vital future need.” 

Mr. Hoyt told CHEMISTRY he is 
“alarmed” at the growing number of 
rocketry groups. 

“These youngsters are just hurting 
themselves by forming outside groups 
that tend to spread available funds 
and competent assistance too thin,” 
he said, adding that “they are also 
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} some 


hurting science career preparation et- 
forts by focusing prime attention on 
rocketry and away such vital 
pursuits as biology, medical research, 
physics and mathematics and 
other important fields.” 


from 


basic 


Science Clubs Ready 
He urged the Department of De 
rense 


to collect suggestions immedi 


itely from educators and youth lead 


Navy 


> Asout 150 sruDENTs chosen at sci 
fairs all over the country will 
‘join the Navy” for five days this fall 
is Navy Science Admiral 
Arleigh A. Burke, chief of naval op 
erations, and Watson Davis, 
ot Science 


The 


ence 
Cruisers, 


director 
Service, announced. 


students will be representing 
fairs afhliated with 
the National Science Fair and will be 


selected from 


150 science 


among the high school 
sophomore and junior boys exhibiting 
outstanding projects at the fairs. First 
and alternate Navy 
Cruisers also will chosen by 
board of judges of each fair. 


Science 
the 


second 


be 


In planning the five-day cruises 
with the Atlantic and Pacific 
the Department of the Navy is co 
operating with Science Service, which 
administers the National Science Fair, 
work of the 
fairs in stimulating scientific 
and ability. The 
be designed promising stu 
dents a unique opportunity to observe 


honor the valuable 
science 
interest cruises will 


to give 


The average life span in free 
about 70 years in the U. S. 
the 


Heart disease has become 
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“Science Cruisers” 


Fleets, 


ers on how the reserve program can 
best cooperate with organized science 
clubs. 

Miss Margaret Patterson, executive 
Amer- 
ica, said SCA is prepared to transmit 


secretary of Science Clubs of 
any resulting plan and suggestions to 
the 18,000 ‘affiliated 
reaching 400,000 young scientists who 
could beneht. 


Planned 


practical applications of science, 
gineering and mathematics in 
Navy’ S various operations. 


science clubs, 


en 


the 


The boys will be picked up at near 
by airports and taken to ports of em 
barkation where they will board air 
craft carriers, cruisers, destroyers, and 
other naval vessels. 


they will 


and 


cruise 
newest 


the see 
the ad 
vanced developments in ships and 
aircraft, 
tics and chemistry. 


During 
some otf most 


electronics, radar, sonar op 
The extensive use 
of electronics on modern naval craft 
will be especially interesting to stu- 
dents looking forward to careers in 
electronics, engineering or mathemat 
Ics, 

This Navy Science Cruiser Pro- 
gram, announced by the Department 
of the Navy, reactivates a program 
originally launched in 1946 in coop 
eration with Science The 
Cruise will annual one 
planned conjunction with the sci 
ence fairs which are held each spring. 


Serv ice. 
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Asia is 30 to 40 years as compared to 
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> Tue “po-1T-yoursELF” guidebooks 
on construction of amateur rockets 
are not satisfactory substitutes for the 
personal guidance of an experienced 
engineer, R. D. Geckler, manager of 
the solid rocket plant, Aerojet-General 
Corp., Sacramento, Calif., has warned. 

“An experienced engineer must be 
right on the spot,” he said. “For the 


Flocculation Uy 


> Uranium is now being stockpiled 
in the United States on such a large 


and preparation of the vital raw ma- 
terial have been declassified, thanks to 
two recent developments. 

Until now, uranium production has 
been “critically slow” and_ processes 
for extracting the metal from its ores 
have been classified as secret, Dr. Vic- 
tor K. La Mer, professor of chemistry 
at Columbia University, New York, 
told a meeting of the New York sec- 
tion of the American Chemical So- 
ciety. 

The recent developments that have 
improved this country’s uranium posi- 
tion, as cited by Dr. La Mer are: 
1. discovery of rich ore sources on 
the Colorado Plateau, and 2. devel- 
opment of extremely efficient floccu- 
lating agents that improve extraction 
processes and, effectively, up-grade 
poor quality ores. 

A basic research team consisting of 
Drs. La Mer and Nina Syniawsak, 
Columbia University, and Dr. Robert 
H. Smellie Jr., professor of chemistry 
at Trinity College, Hartford, Conn., 
paved the way for development of the 
new flocculating agents which im- 
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Danger in Home Rocketry Books 


young amateurs to follow a ‘cook- 
book’ recipe is not enough.” 

The engineers chosen for the super- 
vision should be competent profes- 
sionals who are associated with rocket 
projects, Mr. Geckler added. 

Simply using do-it-yourself books 
on rockets as a guide is extremely 
hazardous, he stated. 


vorades Ores 

}é 

prove separation of tiny ore particles 
from the water liquor in which the 
ore was pulverized. 

Most uranium extraction processes 
involve grinding the ore in water un- 
til a “slime” is formed. This effec- 
tively separates valuable metal-bear- 
ing parts of the ore from rock and 
other useless material. 


Although the methods produce the 
desired separation, the particles form- 
ed are too small to be recovered by 
usual processes of filtration, Dr. La 
Mer said. 


Flocculating agents, long used by 
chemists to cause small particles to 
group together, or coagulate into 
larger particles, provided the answer 
to the problem. 

Although the particles produced by 
grinding are too large to be consid- 
ered as dissolved in solution, the col- 
loidal particles, as they are known, 
are too small to be trapped by sieves 
tor recovery. 

Flocculating agents based on fund- 
amental research by Dr. La Mer and 
his associates are added to the slimes 
to coagulate the colloids into particles 
large enough for efficient recovery. 
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New Theories Abundant 
At Stanford Meeting 


> New THeEoRIEs and fresh approach 
es to older concepts were abundant 
at the December meeting of the 
\merican Physical Society and the 
immediately preceding Conference on 
Nuclear Sizes and Density Distribu 
tions. 

The cf Stanford (Calif.) 
University was alive with new models 
explaining the relationship of atoms 


campus 


to each other and of sub-atomic par 
ticles to the atom’s structure and prop 
erties. 

Many of the presentations are ex 
pected to benefit theoretical chemists 
almost immediately, and most of them 
should eventually 
tools of all chemists. 


become working 


Neutrino Spiral is Left-Handed 


The neutrino, an uncharged atomic 


ghost particle with a vanishingly small 


mass, has been found to spiral in a 
left-handed manner. 


The first measurement of the neu 
trino’s handedness, previously thought 
to be right, was reported by Dr. M. 
Goldhaber of Brookhaven National 
Laboratory, Upton, N. Y. 

The delicate experiments showing 
how the neutrino spirals were done 
in collaboration with Drs. L. Grod- 
zins and A. W. Sunyar, also of Brook- 
haven. The 
when certain 


neutrino 
nuclei 


elusive occurs 
disinte 
grate radioactively. It is then spinning 
in a direction such that it is described 
by a left-handed screw, meaning it is 


atomic 
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spinning counter-clockwise when 
moving away from the observer. Its 
spin direction, together with its di 
rection of motion, define a handed 
ness, now shown to be left. 


The discovery that nature makes a 
distinction between left-handedness 
and right-handedness in certain cases, 
the non-conservation of parity, won 
the Nobel Prize in Physics tor Dr. 
T. D. Lee of Columbia University 
and Dr. C. N. Yang of the Institute 
for Advanced Study, Princeton, N. J. 


New Concept of Inner Nucleus 

The inner part of an atomic nucleus 
is best represented by a black hole, 
not a “hard core” as scientists have 
thought. 

This applies at least to the reaction 
between protons, the positive cores of 
hydrogen atoms, and anti-protons, 
tiny bits of matter in every way like 
protons but with negative charges. 
When protons and anti-protons smash 
into each other, both are annihilated 
and a burst of energy released. 

Dr. Geoffrey F. Chew of the Uni 
versity of California’s Radiation Lab 
oratory, Berkeley, told the meeting 
that this annilation was “inevitable” 
once the inner cores of proton and 
anti-proton touched. However, when 
the outer fringes of each nucleus only 
brush each other, scattering instead 
of annihilation can result. 


The black hole Dr. Chew 
uses to represent the central region of 


small 
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the nucleus is surrounded sometimes 
by a repulsive wall and sometimes by 
an attractive well. 

“Both situations occur,” he said, 
“because the nuclear force has a 
strong spin dependence and may be 
either attractive or repulsive,” depend- 
ing on whether the spins are in the 
same or different directions. The scat- 
tering can result when there is a re- 
pulsive wall around the center’s black 
hole. 

Dr. Chew derived his theoretical 
model of how protons and anti-pro- 
tons interact to explain the experi- 
mentally observed fact that anti-pro- 
tons seem to be almost twice as large 
as ordinary protons. Because of this, 
scientists have thought that a funda- 
mentally different mechanism of in- 
teraction was involved when negative 
matter collided compared to the col- 
lision of two protons. 

This is not so, Dr. Chew concludes. 
The seemingly large size of anti-pro- 
tons is due to the “substantial effects” 
of the fringe areas, the walls sur- 
rounding the nucleus’ center. 

In these fringe areas, he said, there 
are nothing but garden-variety pi me- 
sons, the sub-atomic particles believed 
to hold the nucleus together. The pi 
mesons form a cloud at the outer edge 
of the nucleus. 

This pi meson cloud, Dr. Chew 
said, guides the anti-protons inward 
so that they bang into the nucleus’ 
center and are annihilated. The area 
in which annihilation can take place 
should be much closer to 10 than to 
the currently accepted 60 millibarns. 

A barn is the physicists’ measure of 
the effective area in which reactions 
occur when the nucleus is bombarded 
with atomic particles. It was coined 
because trying to hit an elusive nu- 
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cleus with protons is even more difh- 
cult than trying to hit the proverbial 
side of a barn. One barn is equal to 
an area one-hundredth of a million- 
million-billionth of a square centi- 
meter, and a millibarn is one-thous- 
andth of that area. 


Nuclear Force Fills Surroundings 

The forces binding atomic nuclei 
extend into the surrounding space be- 
yond that occupied by nuclear mat- 
ter. 

This result of delving into the 
structure of the nucleus was reported 
to the Conference on Nuclear Sizes 
and Density Distributions by Dr. 
Lawrence Wilets of the Institute for 
Advanced Study, Princeton, N. J. 

He said the surface thickness of the 
nucleus, which is the core of an atom, 
had been determined very accurately 
by experiments at Stanford in which 
the tiny bits of matter known as elec- 
trons were hurled at nuclei. Dr. Wil- 
ets concluded that nuclear forces ex- 
tend to greater distances than nuclear 
matter by comparing results of the 
Stanford experiments with those in 
which the heavier particles of matter 
known as protons and neutrons were 
thrown at nuclei. 


He said the greater extent of nu 
clear forces resulted from three ef- 
fects: the finite range of nuclear 
forces, the saturation of nuclear forces, 
and the Pauli exclusion principle, 
which holds that no two electrons can 
occupy the same position in the outer 
electron structure of the atom. 

One of the methods of determining 
nuclear sizes involves using the atom- 
ic electrons which surround the nu- 
cleus as probes, Dr. Robert L. Shack- 
lett of Fresno State College, Fresno, 
Calif., reported. 
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Because the nucleus occupies a def- 
inite volume of space, he said, its at- 
traction for certain atomic electrons 
will be very slightly reduced due to 
the fact that these electrons spend a 
small amount of time inside the nu- 
clear volume. By comparing the theo- 
retical and measured values of this 
attraction, physicists can learn about 
the size of the nucleus. 


Neutron Size Measured 

A team of nuclear physicists of 
Stanford University, composed of 
Prof. Robert Hofstadter, Dr. R. W. 
McAllister, Dr. Bernard Chambers, 
Dr. Franz Bumiller and Dr. Mason 
Yearian, reported that they had deter 
mined the size of the neutron. 


It has, they reported, an average 
radius of 600 to 800 millionths of a 
centimeter, or 20 to 30-quadrillionths 
of an inch. This means that if it were 
possible to line up neutrons in a row 





they would count about 10 to 15 
quadrillions to the inch. 


In their measurement of neutrons, 
the Stanford physicists directed a 
beam of electrons from a 220-foot 
linear accelerator speeded up to ener- 
gies of 650,000,000 electron-volts. By 
studying the deflection of the electrons 
as they bounced off various nuclear 
targets, the physicists obtained a rea- 
sonably consistent picture of the struc- 
ture of the nuclei. The nuclei of 
twenty-five different elements com- 
posed of different combinations of 
protons and neutrons have been used 
as target materials. 

The studies indicate that the shape 
of protons and neutrons are not what 
they had been generally supposed to 
be. Instead of being spheres with 
clear-cut, well-defined surfaces, the 
building blocks of the cosmos appear 
to be tiny clouds, dense in the core 
and gradually thinning out. 


X-rays Spot Flaws in Rocket Fuels 


> A NEW TECHNIQUE for locating po- 
tentially disastrous flaws in cast 
charges of solid rocket fuels has been 
developed by engineers who use a 
small “extension arm” of huge X-ray 
generators to photograph the fuel 
from inside out. 

Until now inspection of cast solid 
fuels has been a difficult, costly pro- 
cess involving wrapping X-ray film 
around the cylinder of fuel and pass- 
ing X-rays completely through the 
fuel. The X-ray intensity was greatly 
reduced by passing through the entire 
fuel thickness. 

The new technique involves trans- 
mitting high voltages from a large 
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Van de Graaff X-ray generator to a 
small electron tube inserted in the 
“burning hole” running through the 
center of the fuel charge. Because the 
X-rays start at the center of the charge 
and pass through only half the fuel 
thickness, penetration requirements 
can be cut by 50°4, and clearer pic- 
tures result. 


The technique was developed joint- 
ly by High Voltage Engineering 
Corporation, Burlington, Mass.; Thio- 
kol Chemical Corporation, Trenton, 
N. J., and Friez Instrument Division 
of the Bendix Aviation Corporation, 
Towson, Md. 
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> SMOG HAS BEEN pin-pointed as caus- 
ing substantial weight losses in grape- 
fruit and lemon seedlings, reports Dr. 
O. Clifton Taylor, horticulturist at 
the University of California, River- 
side. 

The effects of both artificial and 
natural smog were studied. 

The dry weight of grapefruit seed- 
lings exposed to artificial smog was 
reduced 17°. Fresh weight was down 
12°%. Lemon seedlings suffered great- 
er losses: dry weight was cut 37 
and fresh weight dropped 33 

Natural smog affected trees grow- 
ing at the Los Angeles State and 
County Arboretum, Arcadia, to the 
extent of reducing their growth by 
20°, Dr. Taylor reports. 

No visible symptoms of leaf injury 
were apparent, he says. However, in 
melon seedlings exposed to synthetic 
smog, there was seven times as much 
leaf drop as in plants of the same 
type and age grown in purified air. 
Smog may thus be a possible explan- 
ation for leaf drop becoming such a 
serious problem in the Los Angeles 
basin over the past four years. 


Ozone and Hexene in “Smog” 

The grapefruit and lemon seed- 
lings were grown in an artificial smog 
made by reacting ozone with hexene 
vapor. The smog was kept “closely 
comparable” to Los Angeles’ average 
daily smog, with an index of about 
0.2 parts per million. 


Vitamin C May Help 

Vitamin C sprays may be one ans- 
wer to the multi-million dollar smog 
damage problem. 


Smog Stunts Citrus Trees and Fruit 


After six months of preliminary 
held testing, two University of Cali- 
fornia scientists, Dr. Hugh T. Free- 
bairn of the Citrus Experiment Sta- 
tion and Jackson Davidson, reported 
that light application of ascorbic acid 
sprays prevented the burning and 
bronzing of leaves usually caused by 
the airborne oxidants in smog. 


The spray also appears to increase 
the nutritive value of the crops, they 
said. Plants tested include lettuce, cel- 
ery, pinto beans and petunias, while 
spray tests are now underway with 
orchids, roses, carnations, alfalfa, spin- 
ach and endive. 


Plant cells already contain vitamin 
C and related compounds which, the 
scientists report, seem to help resist 
oxidant damage. The compounds 
work either directly, by destroying 
the toxic materials introduced with 
smog, or indirectly, by reversing the 
poisons damaging effects on vital 
cell processes. Spraying increases the 
plant’s ability to “fight back” against 
air pollutants. 


The main significance of the suc- 
cess in field use of vitamin C is the 
demonstration that man can govern 
the effects on living cells of selective 
toxic agents in the air, Dr. Freebairn 
believes. 


The University research is part of 
the statewide Air Pollution Research 
program beging conducted here and 
was supported in part by funds from 
the Charles Pfizer Company. 
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> Tue INTERSTATE Sanitation Com 
mission, composed health authori- 
ties trom Connecticut, New Jersey 


and New 


tion of an 


York, has proposed crea 
interstate agency 


with the growing problem of bad air, 


to cope 


some of it dangerously polluted, drift 
ing over the New York C ity-northern 
New Jersey metropolitan area. 

A report issued by the Commission 
pointed out that economic losses 
caused by air pollution damage to 
buildings, paint, clothing and vehicles 
are “enormous.” In addition, the Com- 
mission reported, 
affected.” 

Aircraft flights in the huge metro 
politan area 


“health may be ad 
versely 


“are hampered by poor 
visibility brought about by air pollu- 
tion,’ the Commission also reported 
to the governors and legislatures of 
New York and New Jersey, the two 
states most concerned. 

On the basis of atmospheric tracer 
tests that showed each state was pol- 
luting the other, the Commission rec- 
ommended creation of an interstate 
control group similar to the group 
now controlling pollution of rivers 


Fish Body Oil 


> Less expensive leather goods may 
soon be on the market, thanks to the 
fishes. 

While previously only imported fish 
liver oils had been used in tanning 
firm leathers, Fish and Wild- 
life researchers have found that fish 
body oils are “very satisfactory for 
such uses.” The domestic body oils, 
available in exportable quantities, are 
also about 20°., cheaper than the im- 
ported product. 
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Smog Migration Tracked Chemucally 


the states in 


and streams shared by 
the 
The report is based on tests made 
during the summer and fall of 1957 
in cooperation with four Federal 
Public Health Service, Wea- 
ther Bureau, Army Chemical Corps 
and National Bureau of Standards. 
During the tests a zinc cadmium 
dust, ez ssily spotted by its fluorescence 
and by chemical means, was dispersed 
into the air at various locations. Air 
was spot-checked over both states and 
the travel of the dust was mapped. 


area. 


agencies: 


The tests indicated air-carried pol- 
lutants spread mutually over the two 
states, depending on wind direction 
and weather conditions. 

Since it is impractical to try to 
clean the air once it has been pol- 
luted, the Commission concluded the 
only helpful measure is to control air 
pollution at its source by regulation 
of smoke-producing factories, inciner- 
ators, refuse dumps, automobile traf- 
fic, etc. However, the report implied, 
nothing would be gained if only one 
state invoked controls and conducted 
an education campaign. 


Tans Leather 


Neat’s-foot oil, made by boiling the 


feet and shin bones of cattle, is used 
in tanning soft leathers. 

The research, which involved some 
three years of laboratory work and 
pilot plant tests in a tannery, was 
done by the department of applied 
science in Tanning Research Founda- 
Council of America, 


tion, Tanners’ 


University of Cincinnati. 





























> THe FACTOR in automobile 
exhaust air pollution can be almost 
eliminated if motorists are willing to 
pay more for their driving, two Gen- 
eral Motors Corporation research en- 
gineers have reported. 

A new “maximum performance 
carburetor” that eliminates 90°. of 
the smog-producing nitrogen oxides 
in auto exhausts was described at a 
meeting of the Industrial Hygiene 
Foundation by George J. Nebel and 
Ralph W. Bishop. 

The price for reducing the smog 
problem would be about $70 per year 
for the average motorist, the engi- 
neers reported. They said the maxi- 
mum performance carburetor reduced 
gasoline mileage about 26°, in driv 
ing tests in cities and suburbs. 

Nitrogen oxides, primarily from 
auto exhausts, have been pinpointed 
as the major contributor to smog and 
related types of air pollution. The ni- 
trogen compounds, as well as carbon 
monoxide and other 
dangerous gases, result 


MAJOR 


undesirable or 
from imper- 


New Carburetor Reduces Smog 


fect combustion of fuels in the auto- 
mobile engine. 

Although the new carburetor great- 
ly reduces nitrogen oxide output, the 
General Motors engineers pointed out 
that it also increases the carbon mon- 
oxide content of exhaust fumes. 


The researchers suggested smog 
from automobiles could be eliminated 
completely by combining the special 
carburetor with a catalytic converter 
that would burn the exhaust fumes 
by chemical reaction. However, they 
indicated that putting the idea into 
practice would require considerable 
future engineering development. 


In driving tests, the maximum per- 
formance carburetor cut gasoline mile- 
age from about 16 miles per gallon to 
about 12 miles per gallon over 2,500 
miles of city and suburban driving. 
The loss of around four miles per gal- 
lon amounts to a $70 per year increase 
in gasoline costs to the average mo- 
torist who drives 12,000 miles, the 
engineers said. 


Thin Film Made of Aluminum Oxide 


> Ficms oF aluminum rust only one- 
millionth of an inch thick are being 
used by Westinghouse Electric Corp- 
oration scientists to support sensitive 
materials inside experimental elec- 
tronic tubes. 

The films, which are so thin they 
are almost perfectly transparent, are 
prepared from ordinary aluminum foil 
such as most housewives use in their 
kitchens. Westinghouse scientists dis- 
solve the aluminum, 99.9° of the foil, 
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in an acid and use only the very thin 
film of aluminum oxide, or 
which remains undissolved. 


“rust,” 


Ultra-thin discs of aluminum oxide 
over two inches in diameter are now 
prepared routinely, Dr. Max Garbuny 
said. 


Because of their extreme thinness 
the films do not interrupt the path of 
electrons directed at the sensitive ma- 
terials they support in experimental 
imaging tubes. 
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> THE ILL EFFECTS of two injurious 
gases possibly found in smog can be 
eliminated by adding either ammonia 
or magnesium oxide smoke to the 
atmosphere, Dr. Van M. Sim, Army 
Chemical Center, Edgewood, Md., 
and Richard Pattle, Porton, Eng- 
land, reported in the Journal of the 
(American Medical Association (Dec. 
14). 

Healthy volunteers were exposed to 
a number of possible smog irritants 
including sulfur dioxide gas and sul- 
furic acid mist. They breathed the ir 
ritants through an oxygen-type mask 
or from the atmosphere inside a sealed 
chamber. 

The sulfur dioxide gas caused wat- 


ering eyes, runny noses and a high 
pitched musical rale in the chest, 


while the sulfuric acid mist created 
these conditions as well as long-lasting 
symptoms of bronchitis, the research 


ers reported. 


Ammonia Relieves Smog Irritation 


The effects of the sulfuric acid mist 
were counteracted by adding ammon- 
ia to the atmosphere. When it was 
used in the chamber along with the 
acid mist, it caused almost immediate 
relief from the smog symptoms. 

The sulfur dioxide gas could also 
be counteracted in the same way by 
using either ammonia or by burning 
magnesium ribbon in the chamber. 
This destroyed the irritating proper 
ties in the atmosphere. 

Experiments with sulfuric acid mist 
should be approached with caution, 
the researchers reported. 

The concentration of a mist of this 
acid in fog is sometimes as much as 
three times as great as that of sulfur 
dioxide. It may have been one of the 
important toxic agents of London’s 
“killer” 

During this fog, the death rate from 
respiratory diseases was over five 
times the normal rate. 


fog of 1952 


New Detergent Developed by Air Force 


> Tue Arr Force is protecting fish 
and wildlife around its installations 
by scrubbing its airplanes with a new 
detergent, similar to the familiar 
household product, instead of the ker- 
osene-based cleaner that had been in 
use. 

3esides reducing stream pollution, 
the Air Force is and 
also getting a better scrubbing job. 


saving money 
It takes about 5,000 gallons of water 
to bathe the half acre of exposed sur 
B-52 Stratofortress, and 
must be washed about once a month. 
Until recently a kerosene-based sol 


face on a 
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vent used. However, the used 
cleanser running from airport drains 
was a potential threat to fish and wild- 
life living in or drinking from nearby 
Until development of the 
new cleanser, the only solution to the 
problem appeared to be installation of 
costly solvent-recovery systems. 

The new detergent, harmless to fish 
and wildlife, consists of alkaline phos 
phates, silicates and wetting agents 
similar to those in most household 
detergents. Its use was announced by 
the Air Research and Development 


Command, Baltimore. 
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> A NEW CHEMICAL treatment is help- 
ing to prevent serious losses in the 
nation’s $15,000,000 Easter lily crop, 
most of which is produced by Cali- 
fornia and Oregon growers. 

In recent years growers have felt 
the pinch of reduced yields and in 
creased production costs caused by the 
soil organisms, which rotted roots of 
Easter lilies, reduced flower numbers, 
slowed growth and stunted plants. 

University of California farm ad- 
visers John Lenz and R. H. Sciaroni 
asked the help of Dr. John G. Bald, 
plant pathologist at the University of 
California at Los Angeles. 


Dr. Bald recalled some theoretical 
work he had done a few years ago 
— using Lysol and Ferbam on gladi- 
olus to see what effect the chemicals 
would have together. They proved to 
be additive — reinforcing each other, 
and giving superior control of rot- 
causing fungi and other organisms. 


\ similar treatment was tested on 
Easter lilies, substituting PCNB for 
Lysol. Dipping bulbs in these fungi- 
cides, heat-treating them for good 
measure, and growing them in clean 
soil produced excellent results. Plants 
were larger and healthier. The root 
system changed completely; healthy 








Easter Liles Protected by Chemucals 


basal roots appeared that had not been 
seen before. 

Even the color of the bulbs changed. 
Growers had come to accept a yellow 
Croft bulb as normal. But after dip- 
ping in PCNB-Ferbam, bulbs grew 
white. The yellow color had been due 
to thousands of tiny lesions on the 
bulbs’ surface, caused by fungus dis- 
ease. 

Dr. Bald and co-worker Philip A. 
Chandler, principal laboratory tech- 
nician, propagated completely healthy 
Easter lily bulblets in test tubes. Plant- 
ed in clean field soil, they grew as 
much in one year as they had pre- 
viously grown in two years. 

Healthy bulbs, forced in green- 
houses for Easter, had more and bet- 
ter flowers — six to eight instead of 
four to six. Leaves were greener and 
free from blemishes. 

Three fungi, several nematodes 
(tiny, eel-like worms) and mites were 
causing the root-rot lily disease, Dr. 
Bald found after tracing the problem 
back from the “forcing” greenhouses 
to the field crops. Hot-water treatment 
and fungicides together kill most of 
these pests. In old infested lily lands 
soil fumigation kills nematodes in the 
soil. Soil-borne fungi are harder to 


kill. 


A new pressure-sensitive adhesive for foamed polystyrene makes it pos- 
sible for the first time to produce self-adhering foam insulation and self- 
adhering polyethylene decorative wall coverings. 


White cotton shirts finished with laundry starch, plastic starch and a 
white powder called carboxymethyl cellulose become whiter with suc- 


cessive launderings. 


A knotless net, made of rot-proof synthetic fibers, has become popular 


among Japanese fishermen. 
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Cyclotrons, Ducted 
Fans, Chemistry Included 


Scholarships Awarded Young Scientists 


> THE FIVE MOsT promising young 
scientists in the country are a 17- 
year-old future physicist who has built 
a home-size cyclotron, an aspiring 
aeronautical engineer — designer of a 
fying platform, a girl-astronomer who 
tracked the first Russian satellite, a 
boy who has spent three years teach 
ing himself organic chemistry, and a 
physical chemist-to-be who has done 
significant research work in the lab 
oratory of a Nobelist. They are the 
five top winners of the 17th Annual 
Science Talent Search. 

These high school seniors from 
Massachusetts, New Jersey, Illinois 
and California were named winners 
of Westinghouse Science Scholarships 
ranging from $7,500 to $3,000. A 
sixth student, from 
named as alternate. 


Alabama, was 


Reinier Beeuwkes III of Newton 
High School, Newtonville, Mass., who 
was awarded the Grand Science Schol 
arship of $7,500, looks forward to a 
career in university research and 
teaching in physics. This tall, athletic 
boy, who enjoys mountain-climbing, 
skiing, astronomy and being manager 
of the varsity football team, hopes to 
continue his training next fall as a 
physics and mathematics major at 
Harvard University. He is the son of 
Dr. and Mrs. Reinier Beeuwkes Jr., 
ot Newton. 


Cyclotron 

The compact cyclotron, which 
helped “Rein” win first place among 
the 40 outstanding young scientists 
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> Remrer Beeuwkes III 


who are this year’s winners in the 
Search, was built from his original 
design. It fits into the side of a room 
and cost less than $150, although, as 
the young physicist remarks, “a cy- 
clotron is usually thought of as great 
in size and fantastic in cost.” He is 
eager to improve its operation and to 
broaden its research possibilities. 

A Newton High School classmate 
of Rein’s, Dushan Mitrovich of Chest- 
nut Hill, Mass., was awarded the 
$6,000 scholarship as second winner. 
Dushan is a dark-eyed, handsome 18- 
year-old who came to the United 
States from Yugoslavia nine years ago 


4- 


al 





with his parents, Mr. and Mrs. Mi- 
lenko Mitrovich. The experimental 
flying platform that was the subject 
t his research report for the Search 
is the climax of a large number of 
experiments with aircraft models and 
wind tunnels which he has been car- 
rying out since his junior high school 
years. Dushan studied the captive 
flight performance of this model of a 
shrouded-propeller type of flying plat- 
form and worked out both a theory 
to explain its instability in flight and 
a system of automatic control. He 
plans to prepare for a career as an 
aeronautic al engineer at Massachusetts 
Institute of Technology. 


School Spawns Two Winners 

Rein and Dushan have brought un- 
usual distinction to Newton High 
School where they are members of the 
same a a physics class under 
Dr. Albert F. Navez. No other high 
school has had two scholarship win- 
ners at once in the 17-year history of 
the Science Talent Search. Dr. Martin 
Karplus, the 1947 top scholarship win- 
ner, was also from this school. 
like enjoys moun- 
tain-climbing and astronomy, and is 
a tennis player as well. Both boys have 
won prizes in their school, state and 
regional science fairs. 


Dushan, Rein, 


Third place and a $5,000 scholar- 
ship went to attractive 17-year-old 
Jane Shelby of Teaneck, N. J., who 
wants “very much to have a part in 
the epoch- making step into space. 
Jane has wanted to be an astronomer 
years old and 
looks forward to future astrophysical 
research from the moon, exploring the 
possibilities of astronomical observa- 
tion without the hindrance of an at- 
mosphere. Her project report 


since she was seven 


con- 


28 


cerned calculation of the orbit of sput- 
nik I from amateur observations, 
which yields information useful in 
determining the density of the upper 
atmosphere and the exact shape of the 
earth. 

Jane’s widely varied leisure activi- 
ties include writing poetry, square 
dancing, old English letteering and 
horseback riding. She is the daughter 
of Mrs. Rebert Evart Shelby and the 
late Mr. Shelby, who was vice — 
dent and chief engineer of the Na- 
tional Broadcasting Company and 
known for his research in color tele- 
vision. Jane hopes to enter Massachu- 
setts Institutee of Technology for an 
intensive course and math- 
ematics. 


in science 


Benzene Derivatives 


An “insatiable to find 
why things happen as they do” i 
spired 18-year-old Donald Michael 
Jerina of River Grove, Ill., to devote 
three years to performing syntheses of 
more than 60 benzene derivatives to 
learn the basic concepts of organic 
chemistry. His winning of fourth 
place and a $4,000 Westinghouse 
Scholarship is dramatic evidence of 
his success in this self- training. He is 
also studying Einstein’s theory of rela- 
tivity on his own, has built over 100 
types of radio sets and a jet engine, 
and says he finds “satisfaction and re- 
laxation in research work.” 


desire out 


A friendly redhead, Don is vice 
president of the Key Club at Leyden 
Community High School in Franklin 
Park, Ill., has won a letter in gym- 
nastics as well as scholastic and science 
prizes, and is on the sheriff's board 
for the prevention of juvenile delin- 
quency in Cook County. 

Ever since Don bought a chemistry 
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set, when he was ten years old, with 
money earned from running errands, 
he has wanted to be a chemist. Now 
he hopes to continue his study for a 
career in research chemistry at I]linois 
Institute of Technology. Don is the 
son of Mr. and Mrs. Anthony Jerina. 


Worked in Seaborg Lab 


The winner of the fifth honor and 
the $3,000 scholarship is Neil Logan 
Nininger of Larkspur, Calif., son of 
Mr. and Mrs. Edward L. Nininger. 
A tall boy of many talents and in- 
terests, Neil has attracted the atten- 
tion of Nobel Prize Winner Glenn T. 
Seaborg and of Dr. Edward Teller, 
noted physicist. Two summers ago 
Dr. Seaborg invited Neil to work at 
the University of California Radiation 
Laboratory on a student fellowship. 
Neil was asked to return last summer 
and his assigned research project was 
so successful that he was invited to 
report on it to the faculty of the lab 
oratory. It was this special research, 
concerned with finding a way to make 
high temperature tantalum carbide fil- 
aments for instruments that employ 
ion sources, that helped Neil to be- 
come a winner in the Search. Neil has 
won many mathematics and science 
prizes, including a Grand Prize at the 
1956 San Francisco Bay Area Science 
Fair and a fourth award at the Na 
tional Science Fair the same year. Or 
ganizing a rocket club at Tamalpais 
High School in Mill Valley, Calif., 
| painting, experimenting with amateur 





electronics, collecting phonograph rec- 
ords of the 1920’s and listening to 
classical music are some of Neil’s oth- 
er activities. 

Kenneth Wayne Shepard, 17, of 
Montgomery, Ala., son of Major and 
Mrs. William Atkinson Shepard, was 
named as the alternate and along with 
the remaining 34 of the 40 winners, 
who attended the five-day Science 
Talent Institute, was given a $250 
Westinghouse Science Award. 

The scholarships and awards were 
announced at the Awards Banquet 
which climaxed the Institute and this 
year’s Science Talent Search after Dr. 
James R. Killian Jr., special assistant 
to President Eisenhower for science 
and technology, spoke to the 40 win- 
ners and several hundred guests (see 
following). The Search is conducted 
by Science Clubs of America, admin 
istered by Science Service, and finan- 
cially supported by the Westinghouse 
Educational Foundation. 

This year’s Search was the largest 
in its 17-year history. Requests for the 
science aptitude examination were re- 
ceived from 25,039 students; a total 
of 4,050 seniors met all the require- 
ments of the competition. In addition 
to the 40 winners, 260 honorable men- 
tions were announced, and 1,074 stu- 
dents made high enough scores on the 
examination to be named as Candi- 
dates. Many of these will be honored 
later this year in science talent search- 
es being held in 31 states and the Dis- 
trict of Columbia. 


Twenty electric membrane plants for the desalting of saline water will 
be supplying sweet, potable water to more than 25,000 persons by early 


1958, it is predicted. 


Construction has begun on a balloon inflation tower that will enable 
physicists to launch special balloons to carry equipment for recording 


primary cosmic rays. 
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> Qva cities developed outside the 
classroom are needed as much as a 
scientific education to make an effec- 
tive scientist, Dr. James R. Killian 
Jr., special assistant to the President 
for science and technology, told the 
nation’s 40 top young scientists during 
the Science Talent Institute in Wash- 
ington. 

The ingredient for success in sci- 
ence, Dr. Killian told the youngsters 
at the 17th Annual Science Talent 
Search Awards Banquet, is found in 
the perception and acceptance of high 
standards and idzal aims; in relation- 
ships to people; in capacity to be com- 
passionate as well as bright; and ten- 
der, as well as high-minded in loyal- 
ties and allegiances. 

Dr. Killian said he hoped the 
youngsters would mix with their pro- 
fessional work “some of this ingred- 
ient for making gentle the life of our 
turbulent times, for cultivating aaa 
in a period of harsh and brutal i 


Ingredients Jor Scientists Outlined 


civilities. 
“Scientists 
are to be of 


and engineers, if they 
maximum effectiveness, 
must possess the true professional 
spirit of ministering to the public.” 
The 40 Science Talent Search win- 
ners were charged with the responsi- 
bility for demonstrating what Dr. Kil- 
lian called “the true spirit of science.” 
He said: “In the face of the prac 
tical responsibilities which rest on sci 
ence today for our military strength 
and for our material welfare, it is too 
easy for people to become convinced 
that science is limited to these impor- 
tant objectives, 
get that also in its own 
right a field of excitement and adven 
ture and one that provides its own 
special vision for man to interpret 


and for them to for 
science 1s 


nature. It is one of our most power- 
ful and noble means for searching out 
the truth and for augmenting man’s 
dignity by augmenting his under- 
standing.” 


Scientist Shortage Not Just in U.S. 


> Tue Free Wor tp is faced with 
steadily growing shortage of scientists 
and engineers, the governments of 11 
scientifically advanced nations report- 
ed to a meeting of the International 
Labor Organization’s chemical indus- 
tries committee in Geneva, Switzer- 
land. 

Only Italy reported a surplus of 
scientifically or technically trained 
graduates. However, the Italian gov- 
ernment joined Argentina, Mexico 
and India, who reported “about a suf- 
ficient number” of graduates, in say- 
ing there still are not enough highly 


30 


qualified or specialized persons avail- 
able to meet those nations’ needs. 

Nations reported suffering from 
shortages of quantity as well as qual 
ity are the United States, Great Brit- 
ain, Canada, France, Germany, Switz 
erland and South Africa. 

Most of the countries represented 
fear the shortage will become worse 
since it affects not only industries and 
defense establishments, but also is be 


ing felt in the decreasing number of 


teachers who could otherwise train 
new scientists to overcome the short 
age. 
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» THE PROMISING youngster who tink- 
ers with scientific projects in the back 
yard, and wants 
to be an engineer or science technolo- 
gist — turns out to be no different 
than the promising girl or boy who 


wants to be anything else. 


attic or basement 


This is evident in prelimini iry stud 
ies of 446 young scientists and tech 
nicians who have participated in the 
two National Science 


most recent 


Fairs. 
The 
that 


Science Serv ice show Ss 


these 


study 


teen-agers, representing 
communities all over the country, fit 
no stereotype. Howey of, the facts pre 


sent a youngster something like this: 


. His father probably went to col 

>, his mother did not, and he plans 
to earn at least one degree himself. 
Nearly half the fathers (49°,) and 
more than half the mothers (53°/) 
did not continue their education be 
yond high school. 

2. He is an 18-year-old 
high school. Boys made up 64°, of 
the group, but the proportion of girls 
is increasing each year. Most of them 
were (47%%), 31 
sophomores. 

3. His father is more likely to be a 
farmer than Nine percent 
are business engineers, 


senior in 


seniors 
1% 


were 
juniors, 2 


doctor. 
men, 8.7 
8.5 educators, 
ranchers, and 5.1 


6.3 farmers or 


doctors or sur 
geons. 

4. The chances are about one in 
three that his mother works (30 
did). Working mothers teach (9.4°.,), 
work in an office or a store (8°/), 
or as registered nurses (4.7°,). 

5. He probably wants to be an en 
gineer — electrical and_ electronic, 
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Teen-A ged Scientists Are Normal Yi oungslers 


1 doctor 
es sicist. 


rocketry — 
or medical technician, or a 


general, or in 


Engineering and medicine each ap 
pealed to about a fifth of the high 


school scientists who had made career 
plans. Physics and teaching were the 
next most popular fields, attracting 
not quite a tenth each. 
The biggest share of his leisure 


1s spent on science interests, sports and 


music. Well over half of them are 
active in such sports as swimming, 
hunting and fishing, tennis, and skin 


diving. Their science interests range 
and ham radio 
through nearly every science hobby to 
ramjets, cryst llography and archae 
ology. A third of the teen-agers in the 
study liked music and did everything 
from playing drums or trombone in 
a band to putting together audio sys 
tems. Individual hobbies recorded in 
clude such unusual ones as spelunk 
ing, ventriloquism, 


from electronics 


cacti collecting, 
romans, and push carts. 

7. Physically this potential scientist 
may be long and lean or an apple- 
cheeked roly poly, crew cut or mop 
headed. He may wear gl: isses or not. 
He may look serious and thoughtful; 
but on the other hand he may look 
like a discus thrower or 


master of 


1 cheerful 
ceremonies. 


and tech- 
one or 


His interest in science 
when was started by 
stimul: iting influences in school 
shwe-echoal 


more 

and 
activities, at home, in 
books, or in people who are particu 
larly enthused about 
mathematics. 


science and 

Further study of 784 finalists of al 
eight National Science Fairs is ex 
pected to clear up some of the fuzzier 





outlines of the picture of a young 
scientist. For example, results will 
show exactly how these hundreds 
have progressed in their education, 
careers, marriages, and such special 
attainments as published papers and 
public recognition. 

Other Science Service research ini- 


tiated last year, under a National Sci- 
ence Foundation grant, is an inten- 
sive study of early Science Talent 
Search winners to find new answers 
on the characteristics and develop- 
ment of potentiau creative research 
scientists which the Search has been 
identifying since 1942. 


Science Fair Goes International 


> JAPAN HAs JOINED the National Sci- 
ence Fair, making this annual event 
for high school scientists international 
in scope. 

The first of several countries mak- 
ing similar plans to join, Japan ex- 
pects to send its two outstanding stu- 
dent exhibitors, a boy and a girl, to 
compete in the Ninth National Sci- 
ence Fair to be held in Flint, Mich., 
next May. The young Japanese repre- 
sentatives will be the winners of the 
Science Fair recently held in Tokyo 
and modeled on those conducted in 
the United States by Science Service. 

Out of 20,000 entries submitted 
from all over Japan, 272 were chosen 
as finalists for the Second Japan Stu- 
dent Science Awards and Science 
Fair. Those judged top winners in the 
junior and senior high school divi- 
sions were given awards by the Prime 
Minister and the Education Minister 
on Nov. 4. 


Emperor Hirohito of Japan lent his 
own collection of marine biology spec- 
imens to be exhibited at the Fair and 
received several of the finalists at the 
Imperial Palace. Ten boys and girls 
were invited originally, but when His 


Majesty heard that parents, teachers 
and 20 other finalists were waiting 
outside in a bus, he asked that all of 
them be included. 

At the close of the Fair, the Taka- 
aka Senior High School’s marine bi- 
ology project was taken to the Im- 
perial Palace for the Emperor’s in- 
spection, at his request. 

Fair exhibits will now be shown in 
various Japanese cities and towns to 
stimulate interest in next year’s fair. 

Japan’s Science Fair is sponsored 
by the Yomiuri Shimbun of Tokyo 
and the Osaka Yomiuri Shimbun, 
leading newspapers, and the Japanese 
National Council the Advance- 
ment of Scientific Education which 
includes many top government ofh- 
cials, educators and scientists. 


for 


Three official Japanese observers, 
who were guests at the Eighth Na 
tional Science Fair in Angeles 
last year, chose seven of the American 
projects and arranged, through the 
Asia Foundation, to have them shown 
in Japan as examples of United States 
fair exhibits. Science Service cooper- 


Los 


ated also as adviser in the organiza 
tion of Japan’s fair. 


Translucent green plastic panels improve working conditions by trans- 
mitting shadowless, cool-looking light without glare despite extreme heat 


from molten slag pool. 
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Ultracentrifuge Shows Oil 1s Colloidal 


» Tue First demonstration that crude 
petroleum is a colloidal dispersion, 
containing minute undissolved par- 
ticles measuring about 150 billionths 


of an inch in diameter, has been 
achieved by Dr. Paul A. Wither- 
spoon, professor of petroleum engi- 


neering at the 
forna, Berkeley. 

The finding resolves an old dis- 
about the fundamental nature 
of petroleum and may show the way 
to new oil resources and permit ex- 
traction of more oil from old wells. 


University of Cali- 


pute 


Dr. Witherspoon produced his find 
ing with an ultracentrifuge. High 
speed spinning forced sediment in 
crude oil to the bottom of containers. 
The sediment was composed primar- 
ily of asphaltenes, tiny particles norm- 


ally found in asphalt and tars. The 
Lumber Subjected to 
> THE COMBINATION of waste from 


lumber industry with other industrial 
waste to make a useful product is 
being studied in a project 
conducted by the Forest 
Products. 


research 
Institute of 


“The project is at present concerned 
with the combination of sawdust with 
waste from slaughterhouses, brewer- 
ies, and canneries, to produce an ef- 
fective soil additive,” says Dr. Donald 
H. Clark, director of the Institute, and 

professor of forestry at the Univer- 
sity of Washington. 
reach- 
approximately 
Fahrenheit, which kills 


Bacterial action 


The mixture is composted, 
ing temperatures of 
175 degrees 
weed seeds. renders 
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particles are so small they are at the 
very limit of resolving power of an 
electron microscope. 

Dr. Witherspoon studies of 
the suspended particles may help in 
recognition of various types of oils. 
The age of oils varies from 20,000 
to 500,000,000 years, and types and 
amounts of particles may vary accord- 
ing to age. Such knowledge may help 
in recognition of potential source beds 
of oil and tell whether they are profit 
able to develop in given localities. 


says 


Asphaltenes also may be important 
in holding oil to the surface of sand 
and rocks in oil beds. The study of 
these substancs may give rise to loos- 
ening agent that could be used to 
detach oil from surrounding mater- 
ials, resulting in greater recovery from 
existing oil reserves. 


Chemurgical Study 


the finished product virtually odor- 
less. 

“People most interested in the com- 
mercial aspects of the project are not 
in the lumber industry, but in the 
other industries whose waste products 
are involved, especially fish canner- 
Dr. Clark stated. 

The process is also being consid- 
ered in combination with sewage sol- 
ids. Experiments along this line are 
being carrid out at Oroville and Ton- 
asket, Wash. 


Sunflowers planted in soil samples 
including the sawdust mixture have 
shown marked increase in growth 
over control plants in the same soil 
without the additive. 


1€s, 
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> A new silica-reinforced resin that 
can withstand high blowtorch and 
rocket engine temperatures much bet- 
ter than hard steel plate may become 
the newest of the urgently sought ma- 
terials for rocket nose cones, exhaust 
nozzles and guidance fins. 

In a recent test, the new reinforced 
plastic, called Astrolite, was only 
scorched and marred after 142 seconds 
exposure to an oxyacetylene blowtorch 
flame at 4,500 degrees Fahrenheit. 
The same flame cut completely 
through a half-inch slab of steel in 
just 42 seconds, the developers, H. I. 
Thompson Fiber Glass Co., Los An- 
geles, reported. 

The new plastic is expected to have 
applications at temperatures up to 
10,000 degrees Fahrenheit. 


Seek HS To 


> THE opor oF rotten eggs may lead 
held geologists and laboratory chem- 
ists to the discovery of large fields of 
uranium easier and faster than can 
be done at present with geiger count- 
ers. 

A geologist has reported that the 
foul odor of hydrogen sulfide gas can 
be used as a reliable clue to uranium 
deposits. Mead L. Jensen, assistant 
professor of geology, Yale University, 
reported the gas has been present in 
uranium ore samples collected from 
many western United States locations. 


The discovery means accurate, high- 


Resin Takes Heat Better Than Steel 


Most of Astrolite’s potential uses 
are in the missile field, C. S. Brown, 
assistant executive field engineer, told 
CHEMISTRY. He said the plastic 
should prove satisfactory for missile 
nose cones that are subjected to ex- 
tremely high temperatures upon re. 
entering the earth’s atmosphere. 


Astrolite is composed of a phenolic 
resin binder holding together pure 
silica fibers. Silica, silicon dioxide, in 
varying degrees of purity is sand. It 
is produced in a fibrous form in much 
the same manner as the mineral as- 
bestos is produced as fibers. 

The developers said Astrolite has 
proved superior to asbestos-phenolic 
and fiber glass-phenolic materials. 


Find Uranium 


speed laboratory techniques can sup- 
plement the slow geiger counter 
method of prospecting for the vital 
metal. It also means the supply of 
uranium may be much larger than 
previously suspected, for hydrogen 
sulfide is always associated with pe- 
troleum fields. 

Prof. Jensen theorized that water 
carrying uranium washed out of vol- 
canic ash over 60,000,000 years ago 
in the Colorado Plateau reacted with 
hydrogen sulfide formed from decay- 
ing animal and vegetable matter to 
produce uranium oxide, which is still 
there awaiting prospectors. 


It may soon be possible to put all of the family’s wool skirts, sweaters 
and trousers‘in the washing machine without fear of shrinkage from 


felting. 
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For The Home Lab: 


The Compounds of Silicon 


by Burton L. Hawk 


> We HAvE already considered silicon 
as an element CHEMISTRY, 
Jan. 1958), now we will investigate 
the important compounds, 


(see 


Silicon, the second most abundant 
element, and oxygen, the most abun- 
dant, combine to form silicon dioxide, 
SiOz. This substance, along with var- 
ious minerals and organic matter, is 
the material we commonly call sand. 
It occurs also in 
flint, jasper, opal, 
agate, etc. 


sandstone, quartz, 
amethyst, onyx, 
Silicates are present as a 
wide variety of minerals such as gran- 
ite, clay, mica, feldspar, asbestos, to- 
paz, shale, etc. In fact, the compounds 
of silicon form about 87 per cent of 
the earth’s crust! Despite their abun- 
dance and familiarity, many of the 
compounds of silicon are so complex 
that their structure is still fully 
understood. 


not 


In preparing the compounds of sili- 
con, we will use sodium silicate solu- 
tion, or water glass, as our starting 
material. Mix together about 20 cc. 
of syrupy sodium silicate with 
equal quantity of water in a beaker. 
Use this solution when “sodium sili 
cate” is indicated in the following re- 
actions. 

To 10 cc. of sodium silicate solution 
in a beaker, add a small quantity of 
hydrochloric acid and stir. Note the 
heavy precipitate that forms. Soon the 
entire liquid solidifies and you will 
be unable to pour it out of the beaker. 
This compound is silicic acid. Dig 
out a portion of it and place in a por- 
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celain evaporating dish. Heat, gently 
at first, with stirring, to 
drive off the excess water. Be careful 
of spattering . . . do not place your 
face immediately above the dish. You 
now have a crude form of silica gel. 
This compound is a porous absorbent 
material which finds many uses. It 
absorbs gases and vapors and after it 
becomes saturated it is heated, the 
absorbed material escapes and the sili 


occasional 


ca gel can be used again. Now apply 
heat again, gradually increasing, un- 
til the material is reduced to a white 
powder. Grind this powder in a mor- 
tar. You now have silicon dioxide, or 
“artificial sand.” It is insoluble in 
acids, except hydrofluoric. It does, 
however, react with fused sodium hy 
droxide to form sodium silicate which 
is the substance we started with. 

Various silicates can be prepared 

easily by adding sodium silicate solu 
tion to the salts of various metals. For 
example, prepare solutions of nickel 
sulfate, copper sulfate, manganese sul 
fate, cobalt chloride, ferrous sulfate, 
ferric sulfate and aluminum sulfate. 
When sodium silicate is added each 
metallic silicate is precipitated in pas 
tel shades of green, brown, pink, blue 
and white. 

Another very popular silicate is 
fused calcium silicate, more common 
ly known as glass. To make a small 
quantity of glass, obtain a piece of 
iron wire and make a small loop 
the end of it. Heat this loop in a gas 
flame until it glows red. Dip the hot 
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Wire into some powdered sodium car 
bonate and reheat until a clear bead 
is formed. Dip this hot bead into the 
powdered silica prepared above and 
heat again until the two compounds 
are fused together. Once more, insert 
the hot bead into some powdered cal- 
cium carbonate. Finally, heat again in 
the flame. A small bead of 
which is actually a mixture 
of fused sodium and calcium silicates. 
The extreme stability of 
pound makes so useful in various 
glassware for chemistry. As 
silicon dioxide 
react 
acid. 


glass is 
formed 
this com 
stated 


and these 
only 


sili 
with hydro 
To demonstrate, place a 
small quantity of calcium fluoride 

an old glass test tube and 
cc. of concentrated sulfuric acid. 
the tube gently 
Hydrofluoric 
breathe the 
poisonous! 
stand 


above, 
cates 
fluoric 


readily 


add a few 
Heat 
minutes. 
Do not 
They are 
this solution to 
for several hours. 
Then pour the mixture out and ex 
amine the tube closely. You will note 
the acid has started to attack the glass. 


tor a tew 
acid is formed. 
vapors! 


Allow 


tube 


very 


in the 


When hydrofluoric acid reacts with 
silica, silicon tetrafluoride is obtained. 


This is a colorless gas which fumes 


in moist air. It reacts with water to 
form fluosilicic acid, along with silicic 


acid there are 
number of fluosilicates, 
finding industry. 
fluosilicate (or “silicofluor- 
ide”) is unique in that it is one of the 
very few sodium salts which is only 
sparingly soluble in water. 


acid. From fluosilicic 
obtained 
which are use in 
Sodium 


Sodium silicate is very widely used 
in making cements, for fireproofing 
preserver. To 
demonstrate its oe quality, 
dip the end of a match in concen- 


and as a famous egg 
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> Fusep sizica crucibles for melting 
stlicon and other semt-conductors 
where extremely careful control of 
purity is required recently have been 
made available by Corning Glass 
Works, Corning, N. Y. 


trated sodium silicate solution for a 
few minutes and allow to dry. When 
dry, strike the match. When the fiame 
reaches the portion of the stick coated 
with silicate, it will be extinguished. 
Perhaps you are familiar with “trick” 
matches. To make them, dip the 
heads in sodium silicate and allow 
to dry. When dry, attempt to strike 
a match. The match will pop, sput- 
ter, flame and smoke in all directions. 
(Be careful!) 


You can use sodium silicate “as is” 
for a cement to mend china or glass. 
Simply heat the edges to be cemeted 


slightly; apply the silicate and clamp 
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together. Since the silicate is soluble 
in water, this cement will not be 
waterproof. To make an acid-proof 
cement for wood and metal, mix 2 
parts of sodium silicate with | part 
of powdered asbestos and | part of 
silica (or fine sand). Mix to form a 
paste. Another cement for glass or 
porcelain can be made by mixing | 
part of casein with 6 parts of sodium 
silicate. 

Well, we mustn't forget the chem 
ical garden. Whenever silicates are 
considered, we cannot resist this fas- 
cinating effect. To make your chem 
ical garden secure a large jar or beak 
er or even a fish bowl if you want to 
go all the way. Fill the container with 
sodium silicate solution diluted with 
50°, water. Now carefully drop large 
crystals of nickel sulfate, cobalt chlor 
ide, copper sulphate, ferrous sulfate, 
manganese sulfate, aluminum sulfate 
and zine sulfate into the container. 
Drop them so that they are spread 


evenly over the entire bottom of the 


Chemicals 
in small quantities! 


New idea chemical and apparatus out- 
fits for home experimenting, low price 


microscopes, balance scales, biology and 
laboratory supplies. 


Send 25c for catalog 


Call WAtkins 4-8888 -:- Open Saturdays 


The House of Winn Est. 


Dept. 500 


1931 


124 West 23rd Street, New York 11, N.Y. 
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container. Soon you will note your 
crystals will begin to “sprout.” Long 
thin shoots of various colors will grow 
upward through the solution. Allow 
the container to stand quietly for a 
day or two and then observe your 


exotic garden. 


Technical Note: 

For simplicity, we have referred to 
the compounds of silicon described 
above simply as “silicates.” Unfortu 
nately, they are not quite so simple. 
The sodium silicate of commerce is a 
mixture of varying composition in the 
ratio between sodium and silica such 
as NavSiOs,, NagSi,O7, and Na» 
Si.,O-. The silicic formed is 
called ortho-silicic. As it is heated it 


acid 


loses one molecule of water to form 
meta-silicic acid. Further heating pro 
duces disilicic acid, trisilicic acid and 
finally the dioxide. The structure of 
many of the silicates are so compli 
cated it is practically impossible to 
represent them on a plane surface. 


A compact, lightweight package 
for keeping sealed and pressurized 
electronic equipment at a cool 
working temperature has been de- 
veloped. 


Tests have proved conclusively 
that silica in its various forms is 
the most effective and economical 
solid material for automotive wheel 
slip control on rails. 


Ultrasonic sound waves are now 
being projected through water to 
probe for invisible flaws in welded 
pressure tubing. 


Viruses are the smallest struc- 
tures known to man possessing the 
ability to reproduce and mutate. 
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1. Which of the following is not a 
use of the mineral quartz? 
( ) l. as parts in ultra-violet 
lamps 


( ) 2. cutting diamonds 
( ) 3. manufacturing glass 
( ) 4. regulating radio wave 
frequency 
2. When a lighted match is thrust 
into a bottle containing pure oxy- 
gen, the match 
( ) 1. burns more slowly 
( ) 2. burns more rapidly 
( ) 3. explodes 
( ) 4. ignites the oxygen 
3. Which of the following is not a 


chemical element? 


( ) 1. borax 

( ) 2. iridium 

( ) 3. protactinium 
( ) 4. xenon 


V Chemistry Quiz 


Directions: Mark within the parentheses corresponding to the answer you 
think is most nearly correct. Answers are on page 40. 


4. For which of the following prod- 
ucts is the bulk of the sulfur 
mined used? 

( ) 1. spring tonics 

( ) 2. sulfa drugs 

( ) 3. sulfuric acid 

( ) 4. superphosphates 

5. Rare earths occur in all the fol- 
lowing except 
( ) 1. cecite 
( ) 2. cinnabar 
( ) 3. gadolinite 
( ) 4. monazite 

These questions have been taken 
from Science Aptitude Examinations 
used in previous years as part of the 
annual Science Talent Search. Com- 
plete copies (with answers and 
norms) of many previous examina- 
tions are available at 

Science Service, 1719 


Washington 6, D.C. 


10c each from 


N St. N.W., 


A Fourth of Freshmen Leave School 


> Keepine stupents in college seems 
to be as much of a problem as getting 
them to go to college. 

A U. S. Office of Education study 
shows that about one out of four stu- 
dents who enter college drops out 
before the end of the freshman year. 
These are as many as the students 
who quit in the following three years 
combined. 

Particularly alarming, the study re 
leased in Washington points up, is 
the fact that one-fifth of all the stu- 
dents who drop out permanently were 
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in the top 20 
graduating class. 

Out of every ten students who be- 
gin college, only six finish. 

This is a “distressing waste of tal- 
ent,’ Commissioner of Education 
Lawrence G. Derthick said, pointing 
out that the number of 18-year-olds 
in our present population is very low 
and these are the potential leaders 20 
to 25 years from now. 

The study was prepared by Robert 
E. Iffert of the Office of Education 
staff. 


of their high-school 
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> THE SAME BACTERIA that cause dis- 
eases and form antibiotics to combat 
diseases are expected to play impor- 
tant roles in future recovery of valu- 
able metals from low-grade ore and 
in producing synthetic fuels from oil 
shale. 

The U. S. Bureau of Mines has re- 
vealed that four of its laboratories are 
conducting small-scale research on the 
role microbes can play in increasing 
mineral production. 

Already, the Bureau reports, cop 
per, nickel, cobalt and other metals 
have been recovered from low-grade 
ores mixed with bacteria. Researchers 
reported the presence of bacteria in 
small sampls of ores enabled them to 
extract many times the amount of 
metal that could have been recovered 
without the bacteria. 

The bacteria oxidize sulfur con 
tained in the ores to sulfuric acid, re 


Bacteria Help Process Vital Minerals 


leasing the free metal, experiments at 
the Bureau’s Eastern Experiment Sta- 
tion, College Park, Md., have shown. 

Researchers at the Boulder City, 
Nev., laboratory have used bacteria 
to aid in recovery of up to 99 of 
the manganese contained in a low 
grade ore. 


At Laramie, Wyo., scientists hope 
to substitute microbes for heat now 
used to produce petroleum products 
from oil shale. 
the bacteria, 
molds, yeasts and other tiny life forms 
that exist in coal is being conducted 
at Bruceton, Pa. 


3asic research on 


The Bureau of Mines emphasized 
that the work performed so far has 
been only on a laboratory scale, how- 
ever it does “justify hope that mi- 
crobes may one day find commercial 
application” in mineral production. 


Bacteria Help Bird Digest Wax 


> Part or THE honey-guides’ secret is 
out. Studies of this unusual family 
of African birds show that they digest 
bees’ wax with the help of a bacter- 
ium found in their intestinal tract. 
Scientists are hopeful the discovery 


will offer a clue to a new attack 


against tuberculosis. 

The new bacterium was discovered 
by Drs. Herbert Friedmann, curator 
Institu 
tion, and Samuel J. Ajl, department 


of birds at the Smithsonian 


of bacteriology at the Walter Reed 
Medical Center’s Army Medical Serv- 
ices Graduate School. They report it 


has been found to have a “degree of 
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interference” with the tuberculosis 
causing bacterium. 

For years, scientists 
searching for ways to destroy the wax- 
like substance coating the disease or- 
ganism that protects it from thera- 
peutic attack. Further studies are 
planned to see how the waxy coating 
is affected by the new bacterium. 

Micrococcus cerolyticus, as the 


have been 


“wax-breaking” bacterium is called, 
was described to a meeting of the 
Johns Hopkins University’s Society 
of Hygiene. Identification of the bac- 
terium is the result of more than three 
years study of the honey-guides and 


their behavior and biology. 


> A new process for effecting free 
radical reactions involving hydrogen 
is in the hands of the Shell Develop- 
ment Company, New York. 

The promises of the process are 
many. With it is a way for providing 
new dehydrogenation reactions, dehy- 
drodimerization and dehydropoly- 
merization reactions; a method for 
conducting various oxidation reac- 
tions; a new method for preparing 
dimer or polymer; a means for mak- 
ing liquid fuels from short chain hy- 
drocarbons such as propane and pro- 
pylene and a method for converting 
hydrocarbons into alcohol. 


Process Promotes Free Radical Reactions 


These can all be accomplished by 
heating a material containing a labile 
hydrogen with vaporized hydrogen 
peroxide at a temperature between 
400 degrees and 750 degrees centi- 
grade for a short period and then re. 
covering the desired product from the 


reaction mixture. 


The process was invented by Wil- 
liam E. Vaughan of Berkeley, Fred- 
erick F. Rust of Orinda, and Edward 
R. Bell of Concord, Calif., who were 
granted patent No. 2,818,441 and as- 
signed the patent rights to Shell. 


New Mineral Identified and Named 


> A minerac that has puzzled scien 
tists since a small quantity was first 
found 11 years ago in New Hamp- 
shire has been identified and named 
in honor of a German mineralogist 
by an American scientist. 


The new mineral challenged iden- 
tification and description of its prop- 
erties until recent discovery of rela- 
tively rich specimens in Bavaria, Prof. 
Clifford Frondel of the department of 
mineralogy and petrography, Harvard 
University, Cambridge, Mass., report- 
ed in the German scientific journal 


Naturwissenschaften (Mid-Jan.), Got- 
tingen, Germany. 

Prof. Frondel named the new min- 
eral strunzite, in honor of Dr. Hugo 


Strunz of Berlin, Germany. 


Strunzite consists primarily of iron, 
manganese and phosphorus, with 
small amounts of magnesium and 
zinc, Prof. Frondel reported. It ranges 
in color from straw yellow to brown- 
ish yellow and has an average specific 
gravity of about 2.5. Prof. Frondel 
said strunzite forms tufts and felted 
coatings of tiny hair-like crystals. 


Answers to am Ea QUIZ on page 38. 
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> America’s scientists do not want a 


“West Point of Scientists,” as pro- 
posed by many Congressmen and ad- 
ministration officials since the launch- 
ing of the first Russian artificial earth 


satellite. 


A regimentation of knowledge can- 
not be as effective in producing worth- 
while developments as is the freedom 
to move in different directions of re 
search at the scientist’s discretion, Dr. 
Piero Modigliani, executive director 
of research, Modiglass Fibers, Inc., 
said at Florham Park, N. J., during 
the dedication of a new product de 
velopment center for Modiglass and 
Nicolet Industries, Inc. 


While research scientists are happy 
to be drafted for the preservation of a 
free society, he said, “we know there 
is no room for a ‘West Point of Scien- 
because you can drill with your 
rile but not with your mind.” 


tists,” 


“West Point” Not Wanted 


“Progress in research is achieved by 
random shooting as in the western 
films,” Dr. Modigliani said, adding 
“for many, science has not the glam- 
our of the ‘Old West; but modern 
science properly understood has the 
same appeal for the same people and 
for the same reason: it gives them a 
chance to express themselves.” 


Directing his talk, entitled “the 
role of creative research in a product 
development center,” to the scientific 
personnel of the new establishment, 
Dr. Modigliani emphasized that they 
do not need to be geniuses in order 
to be scientists. 


“Let us not be afraid of our com- 
mon mediocrity in many fields,” he 
urged. “It is not true that only a few 
privileged people are creative; we are 
all creative in our own way when 
deeply absorbed in what we are do- 


ing. 


Metal-Glass Strengthens Plastic 


> Fipers FROM a new type of glass 
that partially turns into a metal dur- 
ing production make reinforced plas- 
tic structural materials stronger, long- 
er-lasting, a meeting of the Society of 
the Plastics Industry in Chicago was 
told. 

The fibers are drawn from glass 
containing up to 20°% copper oxide 
which is converted to metallic copper 
when the glass is heated and drawn 
in an atmosphere of nitrogen gas. 
Plastics form a tighter bond with cop- 
per surfaces than they do with ordin- 
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ary glass surfaces, J. Frees Brossy, 
Armand Houze and Albert H. Las- 
day, Houze Glass Corporation, Pt. 
Marion, Pa., and James W. Case, 
Navy Bureau of Ordnance, reported. 


The copper-coated glass fibers still 
are difficult to make and they contain 
too many imperfections for immediate 
use, but the researchers believe further 
work will result in fibers that not only 
can be used in laminated plastics, but 
could be used for reinforcing metals 
as well. 
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Laymen Regard Scientists as 
Ancients Regarded Alchemy 


By Generar Joun E. Hutt, USA 
(Ret.), President of the Manufactur- 
ing Chemists’ Association, Inc. to the 
Chamber of Commerce of Metropoll- 
tan St. Louis, February 25, 1958, St 
Louis, Missouri. 
> In 1856 a young British student, 
William Perkin, was attempting to 
produce quinine synthetically from 
coal tar. The chemical science he had 
to guide him was primitive. Many 
older heads would have said that he 
was trying the impossible. But he was 
under 20, when the word “impossi- 
ble” has much less formidable mean- 
ing. He failed to reach his objective, 
but he noticed that one beaker of ma- 
terial he had cooked up had 
color he had 


new 
never seen before. He 
dipped pieces of cloth into this and 
they came out a vivid shade of violet. 
He retraced his experiment and _pro- 
more. He had discovered 
the first coal tar dye. 


duced 
mauve, 


By some standards this was not a 
great scientific achievement. But the 
moment when Perkin first dipped 
material into that beaker was one of 
the most important events of modern 
times. It was the opening of the door 
to a whole new materials 
which could be made from coal, oil 
and natural gas. It was the beginning 
of countless hours of research into the 
chemical properties of these natural 
resources and into thousands of varia- 
tions of them. Mauve dye was the 
first of thousands of products and 
substances which are essential to, or 
make better our modern life — prod- 


class of 


42 


The Importance of Scientific Literacy 








ucts like many drugs, plastics, man-f seg™ 
made fibers and rubber, paints, adhe 
sives, dyes, pesticides and many more, 
It was, the birth of one of 
the greatest industries of America and 
the world, an industry which has not 
only produced the products I men. 
tioned, but given employment to hun. 
dreds of thousands, spawned whole 
new industries, earned millions for 
investors, and has been a key factor 
in military victory. 


you 
Cher 
ing 
sche 
chen 
year: 
that 
entis 
in 
dwit 
part 

Ls 
publ 
by | 
Rho 
high 
and 
dete 
wha 
ans\ 
path 
reve 
in { 


thin 


wer 


in a sense, 


Tonight we are here to do honor 
to one of the great companies in this 
industry. | do not say that the Mon- 
santo Chemical Company would nev- 
er have come into existence if Perkin 
had not made his discovery. But if it 
were possible to trace back the origins 
of this and other great chemical com- 
panies, the thread would certainly 
lead back to that momentous event. 


I have become very much interested 
in this and similar scientific events in 
recent years because the subject of 
science has become so important in 
our lives. I cannot escape the impres- 
sion that the lay public has come to 
regard science much as the ancients 
regarded alchemy, but still expect it to 
perform a set of miracles which will 
save the world. I detect widespread 
impatience that these miracles do not 
happen right now. We have all seen 
great swings in public attitudes to- 
ward science and scientists. Today the 
scientist is some sort of a hero, but 
only a few years ago he was a dan- 
gerous egghead. These are indications 
of a vast scientific illiteracy on the 
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part of the public, and such illiteracy 
is dangerous, because it is the public, 
not the scientists, who will eventually 
determine how science will progress. 

There are many other evidences of 
this ignorance, in many important 
segments of our people. As some of 
you may know, the Manufacturing 
Chemists’ Association has been work- 
ing for a number of years to help 
schools improve their teaching of 
chemistry and science. Nearly five 
ago the MCA became aware 
that a critical problem concerning sci- 


years 


entists and engineers was developing 
in this country, chiefly because of 
dwindling interest in science on the 
part of schools and students. 

Last August the magazine Science 
published a report of a survey made 
by Dr. Margaret Meade and Dr. 
Rhoda Métraux on the attitudes of 
high school students toward science 
and scientists. The study sought to 
determine students’ real attitudes, not 
what they thought were the correct 
answers. The ignorance of and anti- 
pathy toward science these students 
revealed is appalling. While science 
in general was regarded as a good 
thing, scientists and the life of science 
were not. To give you some idea, 
here are a few of the attitudes about 
scientists expressed most often by the 
35,000 students surveyed: , 

“The scientist is a brain. His work 
is uninteresting, dull. He has to keep 
dangerous secrets and may sell his 
secrets to the enemy. He may not be- 
lieve in God. A scientist should not 
marry. No one wants to be a scientist 
or to marry one.” 

Stull in the area of education, we 
are frequently told by educators that 
one of the main blocks to having good 
schocl laboratories or courses is the 
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lack of interest on the part of school 
board members. Bear in mind that 
school board members are usually 
dedicated, unpaid community leaders 
— bankers, lawyers, merchants and 
often mothers. I do not mean to criti- 
cize these unselfish people. But there 
is plenty of evidence to back up what 
one of our educator friends says: 
“They simply do not believe the prob 
lem of better science teaching exists.” 

Many of us have seen disheartening 
examples of a lack of understanding 
of science in Government. One alarm 
ing example of scientific illiteracy in 
Government has been the misuse of 
regulations on classification of scien- 
tific information. In some cases, the 
laws and regulations themselves have 
produced some very unfortunate re- 
sults. We have heard about expensive 
duplication of research being carried 
out by our friends and Allies because 
our laws did not permit us to give 
them information. In many cases we 
have the evidence of published Rus 
sian papers that they already had this 
same information which we were so 
jealously guarding from our friends. 

With some outstanding exceptions, 
there is evidence that scientific illiter 
acy is fairly widespread in business 
and industry. American industry is 
spending about $7 billion a year on 
research and development. But until 
recently only a very small percentage 
of this was spent on true fundamental 
research, and some authorities have 
said that present expenditures are still 
inadequate. 

There are many skeptics among us 
about the advantages or possibilities 
of scientific progress. Last week my 
wife was in a Peoples Drug Store in 
Washington. While waiting to make 
a purchase she fell into conversation 
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with an elderly lady who asked her 
what she thought of all this space-age 
business, satellites flying around the 
world and things like that. The little 
old lady went on to say that she didn’t 
think they would ever be able to hit 
the moon. “You know,” she said, “the 
moon keeps changing in size and 
shape; sometimes it’s a large round 
ball and other times it’s just a thin 
sliver and I don’t see how they possi- 
bly can ever hit it.” I think she had 
something there. 

I think it is time for all of us to 
take a good look at science, how it 
operates, what it does, and what it 
needs to be successful. My premedical 
training in college does not qualify 
me as an authority on the subject and 
I speak only as a layman. It’s been 
my experience however, that scientists 
are a pretty decent lot and not difh- 
cult to understand or work with. I’ve 
been thrown with them throughout 
my military career and have worked 
with them intimately at different 
times, such as when I had charge of 
the atomic tests at Eniwetok and in 
the evaluation of weapons and wea- 
pons systems in the Defense Depart- 
ment. 

In attempting to inform myself 
about this important subject, I try to 
search back to beginnings, to funda- 
mentals. | am continually fascinated 
by the event, the human discovery of 
a new fact, which sets off a chain of 
so many later results. I have already 
spoken of Perkin’s discovery of a dye. 
There are other examples which have 
had a bearing on Monsanto, the com- 
pany we honor tonight. 

In 1879 a young research chemist 
at Johns Hopkins University was pre- 
paring a series of new compounds. 
During this work, by chance, he put 
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his finger to his mouth. He tasted out t 
something much sweeter than sugar.§ each 
He investigated this compound care know 
fully, and saccharin was born. As you may 
know, John Francis Queeny founded § close: 
Monsanto to make this product. I do} only 
not know all the technical and ref tific | 
search history of the further develop) In 
ments, but I am informed that at least | enou 
15 other commercial products have } resea 
resulted from research on the original } impo 
product, saccharin, including plasti-} they 
cizers, adhesives, tanning agents, and | the : 
one which certainly added to man’s} signi 
amusement, if not to his physical well- } reas¢ 
being. This was a clear, glass-like sub- grea 
stance which shattered easily without} have 
jagged, cutting edges. Its principal use | josit 
was in bottles with which comedians } the 
hit each other over the head. worl 
But saccharin and its progeny are} Sc 
only one small part of this story. I] new 
hope all of you here have seen or can} enor 
see the recently published Monsanto} js. E 
Annual Review. You will see an} ence 
amazing growth from that small sac-} to e 
charin-producing company to the pres-} cove 
ent Monsanto, a world-wide organi-| have 
zation with income of $714 million] |abo 
last year and products in virtually] mer 
every field of chemistry and modern } avai 
life. thin 
Every one of these new products,| com 
and the complicated processes that| the 
make them, came about because of | thes 
some scientific event, or series of} thre 
events, like the discoveries of coal tar| vidi 
dye and saccharin. These events are] and 
not happy accidents. They come about} scie 
as the result of many factors. In near-|to 1 
ly every case they are preceded by aj Mr. 
tremendous amount of searching. I’m| bee! 
afraid some people have an idea this| sacc 
is like some sort of numbers game} Ha 
where if you try a sufficient number| don 
of combinations one is bound to turn| oth 
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out to be something useful. Actually, 
each one of these experiments adds to 
knowledge. Perhaps the information 
may be negative, but it leads one step 
closer to an objective which may be 
only the proving of some new scien- 
tific truth. 

In addition having access to 
enough of this previous knowledge, 
researchers must bring to bear very 
important human characteristics. First, 
they must be able to observe, for even 
the smallest change may be of great 
significance. They must be able to 
reason and project. They must have 
great patience and skill. They must 
have wide-ranging but controlled cur- 
iosity. And they must, of course, have 
the education to fit them for such 
work. 

Some might assume that gaining 
new knowledge was satisfaction 
enough — and for some, happily, it 

But as in all human activity, sci- 
ence and research are closely related 
to everything else. Many of the dis- 
coveries of recent years would not 
have been possible without expensive 
laboratories, intricate and costly equip- 
ment, and materials not previously 
available. The money to furnish these 
things and pay the people to use them 
comes from earnings, in most cases 
the earnings of corporations. In turn, 
these corporations make it possible, 
through further research and by pro- 
viding production facilities, marketing 
and management, for the results of 
scientific research to be made useful 
to man. It would not have benefited 
Mr. Queeny and others if he had not 
been able to convert the discovery of 
saccharin into a prosperous business. 
Having proved that this could be 
done, he provided the incentive for 
others to follow his example. 
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The American chemical industry is 
a series of such stories. A company is 
started; it earns a profit; it uses some 
of this profit to support research into 
new products or applications, and con- 
tinues to grow. One can see this es- 
pecially in the case of Monsanto’s 
phosphorus activities. The company 
acquired a basic position in phosphor- 
us in 1935. Most of the production 
then went into fertilizers, but active 
research on other uses was carried out. 
Soon after World War II develop- 
ments of detergents greatly increased 
the importance of sodium tri-poly- 
phosphate. 3y 1947 Monsanto had : 
plant in production for this aden 
Today, I am told, the company’s pro- 
duction of that compound has reached 
320 times its first year production. 
Research is developing new uses for 
sodium tri-poly-phosphate, such as ce- 
ment curing, and meanwhile 20 new 
forms of phosphate compounds have 
been developed. This year scientists 
from the Monsanto laboratories will 
exhibit new fundamental work at the 
Brussels international exposition, 
which indicates that phosphorus 
chemistry may be on the threshold of 
a whole new field similar to the vast 
held of organic chemistry. This is a 
clear case of the close relationship be- 
tween science and industry. 

Thesee are just a few examples of 
how science works and what it does. 
As I have said, we are surrounded by 
countless other examples. With the 


evidence before us of the greatest sci 


entific age, why, then, do we have 
this tremendous hiatus of understand- 
ing between scientists and laymen? 
I believe the blame must be shared 
by the scientists and those who com- 
municate for them — writers, teach- 
ers, public relations men, and all of 
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us who can speak to the public on 
this important subject. 

We have tried too hard to sell sci- 
ence as a way of curing our bodily 
ills or of bettering our creature com- 
forts. We have failed to explain sci- 
ence as a great adventure and great 
achievements of the human mind and 
spirit. We have committed this fail- 
ure for a number of diverse reasons. 
One is the false concept of scientific 
security. Another is probably due to 
the fact that so much science now is 
a team effort and it is difficult to give 
proper credit for achievements. An- 
other is the quite proper reluctance on 
the part of companies to reveal valu- 
able secrets in a highly competitive 
business environment. Still another is 
that science today is increasingly com. 
plex and difficult to explain to the un- 
trained mind. 

Despite these obstacles, our times 
demand that we cut through them 
and do a concentrated, expert job of 
beating down public illiteracy about 
this important subject. 

One of the favorite topics of dis- 
cussion today is Russian science. Many 
have been led to believe that their 
great accomplishments are the result 
of a controlled state. | do not under- 
stand how anyone familiar with sci- 
entific method or thinking can believe 
this. The answer lies much closer to 
the fact that the Russians have done 
a marvellous job of selling science to 
their people. For example, an excel- 
lent popular book on space travel was 
published in Russia in 1908. One 
American writer reports he bought in 
a Moscow bookstore one of 50,000 
copies of the tenth edition, published 
in 1935. He predicted in 1948 that 
Russian scientists would be the first 
to venture into space. 
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We also hear a great deal of loose 
talk to the tune that American science 
is inferior to that of Europe or Rus. 
sia. The fact is that since 1951 more 
Nobel prizes in science have been 
awarded to Americans — 18 — than 
to Europeans and Russians combined, 
who have received 14. Since 1900, 47 
have been awarded to Americans and 
three to Russians. Our friends abroad 
have done and are doing great scien- 
tific work, but so have Americans. We 
have not done nearly enough to make 
their work known and appreciated. 
Modern science is having, and will 
continue to have, profound effects on 
civilization and human life. It is so 
much a factor that we cannot afford 
to let the understanding of it rest in 
the minds of a highly trained few. 
I doubt that many American scientists 
hope to control their fellow men by 
keeping this understanding to them- 
selves. But too much of the under- 
standing is confined to them by de- 
fault. They have an obligation to in- 
form others much more than they 
have. But at the same time I think 
any citizen who is willing to under- 
take broad responsibility is equally 
obligated to become as informed on 
science as he can. The task is not im- 
possible. In nearly any drug store or 
station there are racks of paperback 
books, well written by authoritative 
authors, on most of the important 
helds of science today. The television 
industry has been using its best facili- 
ties and techniques to present science 
understandably to viewers of our 40) 
million home sets. An outstanding 
example is “Conquest,” sponsored by 
Monsanto. Many of the great maga- 
zines and newspapers have been do- 
ing outstanding jobs. 
With the best systems of communi 
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cation in the world, and with our 
highly intelligent citizenry — one 
which has always been fascinated by 
the new — I am certain that this na- 
scientific literacy will become 
more than adequate. When it does, 
this nation’s leadership in science will 
There will then be 
no shortage of qualified scientists, be- 
cause bright youngsters will see the 
opportunities for some of the greatest 
adventure and achievement life can 
afford. There need not be widespread 
agony over who shoots the first satel- 
lites because more of us will be able 
to see these things in proper perspec 
tive. The support, private and public, 
for great research will be much 
stronger. 


tion’s 


be unsurpassed. 


The city of St. Louis not so long 


Engineering Study 


THE NUMBER of engineering stu 
dents in the nation’s colleges is at an 


all-time high. 

In the fall of ars there was a rec- 
ord number of 257,777 
in 152 colleges ie the United States 
and its possessions which have one 


or more curricula accredited by the 
Engineers’ Council for Professional 
Development. 


According to a survey made by the 
U. S. Office Education and the 
American Society for Engineering Ed- 
ucation here, this represents a 5.5 
rise over the previous peak of 244,390 
students reported in 1947, 


The survey also shows: 


of 


l. Engineering enrollment has 
shown year-to-year increases since 
1951. 
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ago was a frontier village in the west- 
ward expansion of this Nation. The 
frontiers of today and | tomorrow 
are in the field of science. If the 
youth of our country are properly 
trained today in the home and in the 
schools to meet the challenge of these 
frontiers, a hundred years from now 
people will be looking back to our 
way of life as one of hardships and 
privation for we will not have had 
the benefits of the great things which 
will be produced in the intervening 
century. 

The means to accomplish our ob 
am certain it 
will be attained. When it is the world 


jective are all at hand. I 


will enjoy greater peace and happi- 
ness than it has ever known. 


Reaches New High 


2. Freshmen enrollments in the fall 

f 1957 were up one percent over the 
previous year and part-time and eve 
ning enrollments were up 17.1 


Enrollment for the master’s de- 
gree increased 7.6°, between 1956 and 
1957 and for the doctor’s degree, “a 


substantial” 22.9 


During the 1956-57 academic 
year 27,748 first-level engineering de- 
grees, 5,203 master’s degrees and 596 
doctor's degrees were awarded. ( There 
were 2.3°% fewer Ph.D’s granted 
1956-57 than in the previous academ 
ic year.) 

5. Electrical engineering the 
favorite in the bachelor, master’s and 
post graduate pre-doctoral degrees 
granted, and chemical engineering 
for the doctor’s degree. 


was 
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how to search the literature. 
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ERATURE RETRIEVAL — Gilbert L. 
Peakes, Allen Kent and James W. 
Perry, Eds. — Interscience, 217 p., 
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mentation and library science. 

Worps Asout Worps: A Collec- 
tion of Nomenclature Columns — 
Austin M. Patterson — American 
Chemical Society, 86 p., illus., $2.25. 
Discussing the use of chemical terms. 

Viratizep Cuemistry (In Graphi- 
color) — Russell T. Des Jardins — 
College Entrance Book Co., 4th ed., 
406 p., illus., paper, $1. A concise 
high-school text, using color to “spot- 
light” important points for easy study 
and quick review. 

An IntTRopUCTION TO CHEMICAL 
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Oxford Univ. Press, 424 p., illus., $8. 
A text for undergraduate or graduate 
students. 

THERMopyNAMics: An Advanced 
Treatment for Chemists and Physi- 
cists — E. A. Guggenheim — Inter- 
science, 3d ed., 476 p., $9.75. Intended 
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THERMODYNAMICS OF ONE-CoMPON- 
ENT Systems — William H. Lacey 
and Bruce H. Sage — Academic, 376 
p., illus., $8. Intended to help the 
student in his transit from science 
studies into engineering. 

PuysitcaL Cuemistry — E. A. 
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p., illus., $15. To help the student to 
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master the subject and the scientist to 
keep abreast of it. 
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Blood-Gas Chemistry for Medical Stu-} bra 
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demic, 763 p., illus., $22. Presented a 
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cerned with research in a special area _ 


of the field. dire: 
3 backg: 
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a series devoted to presentation ofmisT 
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